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ABSTRACT 


This  report  presents  the  results  oi  a  component  test  program  in 
which  a  series  of  commercial  electronic  components  were  immersed 
in  oil  and  subjected  to  hydrostatic  pressures  rar.gins;  from  0  to 
10,000  psig.  Over  3000  components  representing  ’63  manufacturer 
types  were  tested.  Results  arc  presented  in  graphic  form  for  the 
readers’  own  interpretation. 


INTRODUCTION 


Electronic  equipment  used  ip  deep  sub¬ 
mergence  oceanographic  woik  has  generally 
been  protected  from  pressure  damage  Ly  en¬ 
casing  susceptible  components  and  assemblies 
in  a  heavy  pressure  case  designed  to  withstand 
the  extreme  pressures. 

The  inconvenience  and  high  cost  of  large, 
high  pressure  cases  has  generated  interest  in 
investigating  other  means  of  protecting  under¬ 
water  electronic  equipment  from  the  deep-ocean 
environment.  Some  types  of  electronic  com¬ 
ponents  are  capable  of  operating  at  the  deep- 
ocean  ambient  pressures.  For  equipment  con¬ 
structed  with  these  components,  the  package 
design  is  reduced  to  one  of  surrounding  the 
electrical  equipment  with  a  lightweight  housing 
filled  with  an  insulating  fluid  maintained  at 
ambient  sea  pressure  through  »  pressure  equal¬ 
izing  diaphragm.  The  only  requirements  im¬ 
posed  on  the  fluid  are  that  it  possess  good 
electrical  insulating  properties  and  produce  no 
harmful  effects  on  the  components.  Sealing 
problems  associated  with  mechanic"*!  and 
electrical  penetrations  through  the  package 
wall  into  the  sea,  or  from  the  sea,  a  c  virtual  1) 
eliminated  since  little  or  no  pressure  differential 
exists  across  the  barriet. 


Ihe  performance  of  a  limited  numbe--  of  com¬ 
ponents  under  high  pressure  was  reported  by 
Buchanan  and  Flato  in  1961.  Since  that  time  a 
number  of  articles  and  reports  have  appeared  on 
the  topic.  The  bibliography  lists  several  which 
may  be  of  interest  to  the  reader. 

As  part  of  a  program  involving  extensive  use 
of  ambient  pressure  electronics,  a  compre¬ 
hensive  testing  program  was  undertaken  at  the 
Marine  Physical  Laboratory  in  the  summer  of 
1964.  Letters  were  sent  to  leading  component 
manufacturers  inviting  submission  of  samples 
for  testing  in  the  progress  - 


More  than  half  of  those  manufacturers  invited 
responded  by  submitting  over  3000  parts  for 
tesring.  The  tests  of  those  components  and 
their  results  are  the  subject  of  this  report.  The 
test  data  are  presented  its  the  form  of  graphs 
with  accompanying  descriptions  and  photographs 
of  physical  damage  for  the  individual  reader’s 
interpretation  All  data  have  been  presented 
without  any  attempt  on  the  part  of  the  laboratory 
to  give  opinions  or  form  conclusions. 
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TEST  PROGRAM 


Test  Procedure 


The  tesf  samples  when  received  were  cata¬ 
logued  and  visually  inspected  for  damage  prior 
to  being  tested. 

Sets  of  tw*nty  components  were  used  in  each 
test  wherever  possible  to  obtain  an  adequate 
statistical  sampling  which  would  offer  a  more 
reasonable  probability  of  failure  or  extreme 
deviation  than  a  single  component. 

A  maximum  of  se  -enty  stx  components  were 
installed  in  a  pressure  chamber  containing  a 
laboratory  grade  of  light  mineral  oil.  The 
chamber  was  sealed  off  and  an  initial  set  of 
readings  taken  at  zero  psig.  The  pressure  was 
increased  in  I0J0  psig  increments  to  10,000  psig 
and  then  varied  between  0  and  10,000  psig  for 


a  total  of  five  cycles.  A  soak  period  at  a  pre¬ 
scribed  pressure  was  conducted  as  time  and 
condit'ocs  allowed.  Pressure  was  then  reduced 
to  zero  psig. 

Electrical  measurements  of  the  components 
were  made  at  the  initial  zero  pressure  con¬ 
ditions,  at  each  of  the  1000  psig  increments, 
after  the  cycling  period,  as  the  end  of  the  soak 
period  and  finally  on  return  to  zero  pressure, 
maxing  a  total  of  fourteen  readings  pet  com¬ 
ponent.  The  test  ondittons  corresponded  to 
the  respective  manufacturers'  specifications. 

The  components  were  then  removed  from  the 
chamber,  cleaned  and  visually  inspected  for 
physical  damage. 


Do*e  Reduction 


Data  taken  during  the  test,  using  instruments 
listed  in  "‘Description  of  Test  Equipment,” 
were  recorded  on  prepared  dara  sheets.  This 
data  was  then  transferred  to  punch  cards  for 
processing  by  a  Control  Data  Corporation 
3600  computer. 

The  computer  was  programmed  to  normalize 
each  reading  in  a  tt.  >t  sequence  of  t.  particular 
test  component  to  that  component’s  initial  zero 
pressure  reading.  The  ve suits  at  each  pressure 
station  for  a  set  of  samples  were  averaged  and 
the  maximum  and  minimum  values  determined  by 
the  computer.  Any  component  deviation  of  more 
than  *>0%  from  the  initial  zero  pressure  readings 


was  considered  an  incipient  failure  and  deleted 
from  the  computations  for  that  pressure.  In 
some  cases  the  apparent  failure?-  recovered  at 
some  subsequent  pressure.  These  cases  were 
then  returned  to  the  program  at  the  recovery 
pressure. 

The  average,  minimum  and  mximum  values, 
number  of  components  in  a  set,  and  pressures  at 
which  failures  occur. td  are  shown  on  i;jdiviclual 
grapfis  for  eacn  set  of  components  tested.  Addi¬ 
tional  descriptions  and  typical  photographs  are 
supplied  of  all  visible  mechanical  damage.  The 
presentation  of  this  data  is  covered  under  "Data 
Format”  in  this  report. 
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Description  of  Test  Equipment 


A  schematic  diagram  of  the  test  setup  is  givi-n 
in  Fig.  1.  The  bydiaulic  system  is  seif  ex¬ 
planatory.  The  chamber  itself  is  a  192  cu.  in. 
cylindrical  pressure  vessel.  A  screw-on,  Oring 
seal  top  contains  six  electrical  bulkhead  con¬ 
nectors  and  one  hydra  tin'  vent  vrdve.  Test 


samples  were  attached  to  a  mounting  bracket  on 
the  removable  chamber  top.  The  various  elec¬ 
trical  testing  configutations  are  shown  schemati¬ 
cally  in  Fig.  2.  The  major  testing  components 
are  listed  below. 


Tost  Equipment  List 


Description 

Manufacturer 

Pressure  Chamber 

Marine  Physical 
Laboratory 

Pressure  Gauge,  0-10,000  usig 

Model  No.  0338 

Ashcroft 

Pressure  Regulator 

Model  No.  S804 

Bastian-Blessing  Co. 

Air-to-Hydrauhc  Booster  Pump 

Model  No.  15067WT 

Scientific  Engineering 
Corporation 

System  Oiler 

Model  No.  8844 

Bastian-Blessing  Co. 

Stepping  Relay 

Model  No.  20-1 0C4 

C.  P.  Clare 

Isolation  Trans. 

Model  No.  1F921 

Chicago-Stancor 

Constant  Voltage  Trans. 

Model  No.  20808 

Sola  Corporation 

Volt-Ohweter 

Model  No.  41 3 A 

Hewlett  Packard 

AC.  Voltmeter 

Model  No.  400D 

Hewlett  Packard 

Impedance  Bridge 

Model  No.  250DA 

Electro  Scientific 
Corporation 

Wide  Range  Oscillator 

Model  No.  200CD 

Hewlett  Packard 

Oscilloscope 

Model  Nc.  535 

Tektronix,  Inc. 

Transistor  Curve  Tracer 

Model  No.  575 

Tektronix,  Inc. 

Binocular  Microscope 

Model  No.  SVB-73 

Bausch  &  Lomb 
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TEST  DATA 


Indc.s  of  Components  by  Manufacturer 


Page 

Allen-Bradley  Company 

136  West  Gieenfield  Avenue 
Milwaukee,  Wisconsin 

Resistors 

iio-ni 

Centralab 

900  East  Keefe  Avenue 

Milwaukee,  Wisconsin 

Capae;tors 

10-17 

Cornell-Dubiher  Electronics 

50  Paris  Street 

Newark,  New  Jersey 

Capacitors 

18-53 

Corning  Glass  Works 

Electronic  Products  Division 

3900  Electronics  Drive 
ftaicigh,  North  Carolina 

Capacitors 

Resistors 

54-61 

130-137 

Dale  Electronic  s,  Inc. 

1370  28th  Avenue 

Columbus,  Ohio 

Resistors 

136-137 

General  Instrument  Corp. 

65  Gouverneur  Street 

Newark  4,  New  jersey 

Diodes 

Resistors 

Transistors 

78-87 

138-139 

170-173 

Microtrac  Company,  Inc. 

145  East  Vimeola  Avenue 

Valley  Stream,  New  Jersey 

Chokes 

Transformers 

68-69 
l 56*163 

J  *  W.  Milier  Company 

5917  So.  Main  Street 

Los  Angeles,  California 

Choke  s 

707? 

Motorola 

Semiconductor  Products  Dtv. 

5  )05  E.  McDonald  Hoad 

Phoenix,  Arizona 

Diodes 

Transistors 

Integrated 

Networks 

88-95 

T,  4-1 77 

lMd  19! 

Oftmite  Manufacturing  Co. 

>635  IHonard  Street 

Skokie,  Illinois 

Diodes 

Resistors 

‘18-101 

1 40-1*1 

The  Potter  Company 

1424  So  Alice  Street 

Anaheim,  California 

Capacitors 

60-61 

f  f.  Sickles 

r.visiot  of  General  Instrument 
Corporation 

Chokes 

Transformers 

66-67 

156-137 

P.  O.  Box  330 
Chicopee,  Massachusetts 
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cinders  ■n 


r 

6 

? 


,  Cibso>  •'Of!  Rirpey 


tr?j*s  of  vompone.'t*  b>  Manufacturer  (Cont’d) 


P09* 


Sylvan** 

Sc^i.'c^n-  uctor  Di-;s>or> 

1 00  Sy!va.i  P.oad 

Coburn,  Mt  ssach  jse^s 

Diodes 

Transistors 

io:-?05 

rii-u? 

Tex*.?  instrument.?; 

s.  jjpocenis  Division 

13500 ’s.  Central  Express  vay 
Diili'>'i  Tc"‘ 

Capacitors 

D:>jCS 

Resistors 

Silicon  O.o* 
trolled  Kect. 
Transistors 

62-65 
106-111 
i  52-1 5  5 

1M-155 

1 34-1 8  V 

United  Transfotmet  Ccrp. 

1  SO  Yariek  Street 

New  Vcxk  13.  New  York 

Transformers 

162-169 

Index  of  Component*  by  Tyne 


Type 

Ns-  of 

Set* 

No.  or 

CtSNMI.it 

Pago 

Capacitor 

‘6 

1060 

10-65 

Choke 

12 

211 

66-77 

Diode 

17 

400 

7S-111 

integrated  Networks 

4 

80 

168-191 

Resistor 

44 

860 

11D  155 

Silicon  Controlled  Rectifier 

1 

c 

J 

154*155 

Transformer 

14 

190 

155-169 

Transistor 

15 

390 

170-187 

Total* 

143 

3186 
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Data  Format 


The  Buiiaur,  minimum  and  average  electrical 
characteristics  of  each  component  type  are 
plotted  versus  pressure.  The  graphs  are  normal* 
tried  to  unit  initial  values  before  application  of 
pressure. 

The  ordinate  of  the  graphs  uses  a  composite 
of  linear  and  log  scales  so  that  deviations  of 
less  than  ±10%  appear  on  a  linear  scale  and 
deviations  greater  than  ±10%  are  shown  on  a  log 
scale.  The  exceptions  to  this  form  are  the 
graphs  for  transistors  and  diodes.  The  accuracy 
of  the  readings  for  these  components  is  of  the 
order  of  ±10%;  therefore,  the  entire  ordinate 
uses  a  log  scale  to  avoid  exaggerating  inherent 
reading  errors. 

As  previously  stated,  components  having  a 
relative  value  change  greater  than  S0%  were 


considered  a  failure  and  dropped  frost  the  set 
in  computing  values  at  that  pressure. 


The  number  of  failures  for  each  test  set  are 
shown  in  a  bar  graph  for  each  1000  psig  pressure 
increment.  This  graph  shows  failures  in  the 
pressure  interval  in  which  they  appear.  The 
percentage  of  failures  can  be  determined  by 
reference  to  the  total  number  of  components 
tested  given  at  the  top  of  each  graph. 


Each  graph  is  accompanied  on  the  facing 
page  by  a  complete  description  of  the  component 
tested,  a  summary  of  changes  in  relative  value, 
a  review  of  any  physical  iLsauige  and,  where 
appropriate,  a  photograph  cf  any  visual  physical 
evidence  of  mechanical  damage. 


9 


Centro;  ob  5$  pF  r.10% 

DD>560  >  000  VDC* 

Capacitor 

SOAK  PERIOD:  16  Sours  0«  >0,000  psig. 

MECHANICAL:  No  opporont  domage 

ELECTRICAL:  All  components  indicated  loss  than  10%  change. 


Ceramic,  cite 
Radiol  I  cod 
0.12  <  0.25”  diant. 


V 

i 

i 

> 

i 

j 

v 

i 

i 

v 

i 


Centra! o ' 

Type  iaO 
Capacitor 
SOAK  PERIOD 
MECHANICAL: 
ELECTRICAL: 


ICO  PF  ±  10% 
S000  VDCW 


16  hours  at  7,000  psig. 

No  apparent  damage 

Av'  components  indicated  less  than  10%  change. 


Metal  case 
Axial  s*ud 
0.65  x  0.812”  diom. 


**wUVi  A  < 


Control  eb 
741-061 Y 
Ccpocifor 
SOAK  PERIOD: 
MECHANICAL: 
ELECTRICAL: 


Centrelab 
DA-2C3 
Capacitor 
SOAK  PERIOD: 
MECHANICAL . 
ELECTRICAL: 


0.001  up  GMV  Ceramic,  feed  "hrough 

>00  YDC  4  Tubtlor,  axial  load 

0.4  x  0.18“  diam. 

Nona 

No  opporcr.*  damage 

Seventeen  conyut  inti  indicated  la*s  than  10%  charge. 

Three  components  indicated  a  change  greater  that  10%  wd  lees  than  50%. 


0.02  &  I,5®% 

30  VDCW 


16  hours  at  3.000  psig. 

No  apparent  damage 

All  components  indicated  o  ehanpe  greatei  than  10%  and  las*  than  30%. 


Cers.nl  c,  wafer 
Square,  red  I  a!  lead 
0.57  *  0.5?  *  3. 12“  th. 
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Central  ab 

DD-20J 

Copacito' 

SOAK  PERIOD. 
MECHANICAL: 
ELECTRICAL: 


Cer.t.  aiab 

DD-472 

Capacitor 

SOAK  PERIOD: 

MECHANICAL, 

ELECTRICAL. 

FAILURES. 


* .  +80 

0  0*  uF  % 

AO 0  VDCW* 


16  hour-,  at  2,000  psig. 

Ho  apparent  damag* 

Nine-eon  component!  indicated  lest  than  10%  chnnge. 

On</  component  indicated  a  change  greater  than  10%  with  subsequent 
change  on  return  to  0  ps-g. 


0,0047  ±  20% 

75  VDCW 


1h  hours  or  3,000  psiy. 

M-t  apparent  damage, 

r  ineteen  ronponenls  indicated  less  than  10%  change. 

On*  component  indicated  a  permanent  change  greater  than  30%  at  the 
’alii  re  graph  tn  opposite  page. 


Ceramic,  disc 
Redial  lecd 
0.13  x  0.6*1”  diam. 


recovery  in  lees  than  10% 


Ceramic,  disc 
Radial  lead 
0.12  x  0.55”  dlom. 


pressures  shown  on  the 


TV  PC  -  CAPACIT3R 
0£SCP  PTION-03A-IO4 


CHART  HO.  7 
NO.  OF  SAHPi.ES  TEST  E  D  '  tO 


M^G.- CCHTRAUA*  CHAPT  NO.  8 

TYPE-CAPACITOR  no.  of  samples  tested -20 

Ci.SCRlPT:ON-  CVII  0490 


Ceramit,  disc 
Wax  intpreg 
0.2  x  0.65*'  d i air; 


Central  ab 
DDA- IC4 


0.1 

75  VDCW 


P  ’  80 
-30  e 


Capacitor 

SOAK  PERIOD: 
MECHANICAL: 
ELECTRICAL: 
FAILURES: 


15.5  hours  at  3,000  psig. 

One  component  was  damaged  as  shown  in  accompanying  photograph. 
Nineteen  components  indicated  less  than  10%  change 

One  component  indi  erred  a  permanent  change  greater  then  50%  of  the  press 
the  failure  graph  ».i  opposite  page. 


shown  on 


Central  ub 
CV  ilD450 


7  to  45  p  F 
600  VDCW 


Capacitor,  variable 

SO.  K  PERlODi  <6  hour  idr  10,000  ps.g 
MECHANI  CALt  No  appr  rent  damage. 

ELECTRICAL:  A!!  component j  indicated  less  than  10%  chang 


Ceramic,,  trimmer 
‘Chassis  mount,  rodtai  iug 
0.64  x  0.84**  diam. 


•UPC  -  CORKElL- OUBLIER 

TYPE  *  CAP»C’TOR,  OPKS  !SJ«,  .OOlJJ.Fi  10%,I00V0C» 
DESCRIPTION  -  PiPER  FILM,  Ty(Uv.»W,  RADIAL  lcaob 


CHART  NO.  9 
NO.  OF  SAMPLES  TEST  ED  -  IF 


Vo/ oe 
Relative 

to  !->■* ;o; 

Vatu <* 


7o 

No.  of 
Un.ti  J0 
Fa,  1*6 


!  2 

2 

4  5  6 

7 

8 

y 

to 

w 

0 

Pressure  flO^psig) 

MFC. -CORNELL-  OUBU  ER 

Type  •  C ArAC.TOR,  OPMS  6C8  ,  .008  flf  !  20%,B00V0CW 
DESCRIPTION  -  PAPER  FILM, TUBULAR,  RACIAL  UEA03 


c-AP,r  so.  tr 

NO.  OF  sample-)  "CSTEO-'B 


Vatu* 
Relative 
to  Initial 
Vo  he 


Mo*.  C. 


No.  of 
Unit%  JO 
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Cornol  I'  Dubi  I \*>r 

DPMI  1522 

Cup  pci  tor 

50 A K  P*£lODs 
MECHANIC^",.! 
ELECTRICAL 


Cornel  l-Dubi  iier 
DPMS  6D6 

Capacitor 

SCAK  PERIOD! 
MECHANICALS 
ELECTRICAL! 


0.002  t.F  1  20%  Poper,  mylar 

>00  v'OCW  Tubular,  radial  lead 

Dipped  cessing 
0.63  k  0.37*'  dlom. 

15  hours  at  8,000  psig. 

Nc  apparent  damage. 

A* I  eo-nponna!*  indicated  less  than  10%  change. 


0.  0  06  -r  t  2% 

600  VDCW 

16  hour*  st  d.OvC  psig. 

Nt>  apparent  darno^e. 

A!!  component*  indicated  Its*  than  10%  chanpa. 


Poper,  mylar 
Tubular,.  radial  lead 
Dipped  casing 
0.69  >  0.34*'  diem. 


\9 


■■»oeei 


Cornell-Dub'lier 
DPMS  i  533 
C»v  ::;ror 

f-CAK  PERIODt 
NTCHANICALt 
.•t.ECTRICALi 


Cornell-Dubilier 
DPMS  4P1 
Capacitor 

SOAK  PERIOD; 
MECHANICAL  i 
ELECTRICAL! 


Q.C33  *  20%  Paper,  mj  or 

100  VDCW  Tubular,  rad'ol  lead 

Dipped  casing 
0.63  *  C.‘i7"  d* am. 

16  hours  at  8,000  psig. 

No  apparent  damage. 

Al!  component*  i<Kie«t«d  less  »ha>.  10%  change. 


0. 1  &  ±  20% 

500  VDCN 


16  hour*  at  iy.000  ;,<ig. 

No  apparent  do  :.  .95  . 

AM  components  indicated  less  than  10%  change. 


Paper,  mylar 
Tvtular,  radial  lead 

Dipped  casing 
0.52  *  LIB"  dlom. 
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******* 


ComciUDubilier 
DPMS 2P22 
Coped  tor 

SOA<  PEPIODt 
Mi  vHANICALi 
ELcCTftiCALi 


Correli-Dublller 

DPMS  4P22 
Capacitor 

SOAK  PERIODt 
MECHANICALi 


0.22  JF  ±  20% 

200  VDCW 


16  hour*  at  10,000  ptig. 

No  apparent  damage. 

Ait  comp .nant*  Indicated  lex*  than  T0%  change. 


Papar,  mylar 
Tubular,  radio)  lead 
Dipped  coxing 
1.3  x  0.59”  Hi  am. 


0.22  ±fJF  ±20% 
400  VDCW 


16  hour*  at  10,000  p*ig. 

No  apparent  damage. 

1"  indicated  lei*  than  10%  change. 


Paper,  :ny»ar 
Tubular,  redial  lead 
Dipped  taring 
1.36  x  0.62"  diam. 


Cornel’-C'ibil'er 

dpms  leu 

Cfipo^itor 

SOAK  PERIOD 
MECHAMiCAL: 

ELECTRICAL: 

FAILURES: 


Cornel  l-Dubi  I  ier 

PKM4D2 

Capacitor 

SOAK  PERIOD: 
MFCHANICAL: 
ELECTRICAL: 


0.47  ii F  JO"-  Paper,  mylor  . 

20L‘  »DCW  Tubular,  radial  leod 

Dipped  corlnj 
1 .6  *  0./3’"  dlom 

Non* 

s'iiuol  inspection  after  completion  ol  test  ('  owed  hoi.line  crocks  in  the  cat’ng  o*  tbre*  units 
ana  a  chipped  ca.'ing  on  on*  u.iit. 

Fourteen  components  indicated  !c»*.  than  10%  chonge. 

One  component  indicated  a  change  greater  than  50%  with  subsequent  recovery  ot  pressures 
shown  or;  failure  graph  on  opposite  page 

Five  component*  indicated  o  permanent  change  grease'  fhnn  50%  at  the  pressure*  shown  on  the 
failu'e  grsph  on  oppr  lit*  page. 


Solid  imping 
Tubular,  axial  lead 
Thermoset  molded 
1,0  x  O.j.:1’  dlom 

Non* 

No  apparent  damage 

All  components  indicated  lets  than  10%  change. 


0.002  .F  ?0% 
400  V3CW 


75 
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GerntlLDubi  Her 
PKL'  *E>6 
CapociK: 


0.0C6  &  r.  20 % 

600  YDCW 


Sol  id  i mp re g 
Tubular,  oxio'  I  cod 
Thermo  ot, molded 
1.0  x  0.3?'*  diom. 

SOAK  PERIOD:  None 
MECHANICAL:  No  apparent  damage 

ELECTRICAL:  All  components  indicated  lees  than  10%  change. 


Cornel  l-Dubi  I  ter 

I*  KM  455 

Capacitor 


0.05  mF  ±  20% 
400  VDCW 


SOAK  PERIOD:  None 
Ml  CMANICAL:  No  apparent  damage 

ELECTRICAL:  Eighteen  components  indicated  lent  thnn  10%  change. 

One  component  indicated  a  change  greeter  than  10%  and  less  than  f  %. 


Solid  impreg 
Tubular,  axial  lead 
Thermo  set  molded 
1.25  x  0.437"  diam. 


-conswtu .  “Ov»*ii  en 
Tvol;-ci«,flCir'?« 
CES;<»iJ*'rtON  - 


Ck»«t  no.  >9 

NO.  OF  SAMPLES  TESTEO'll* 


Com*ll>£.ublllar 
*»K a  :ft 

Coaoeitor 


0.1  ,f  ±7Q% 

m  vdcw 


vOAK  PERIOD: 
MECHANICAL. 
ELECTRICAL: 
FAILURES: 


Come'I'Dublliar 
PKM  6P1 
Capacitor 

SOAK  PERIOD: 
MECHANICAL: 
ELECTRICAL: 


Sol'd  Imprtg 
Tofajlor,  axial  I  tad 
Tharmoxat  n*oldad 
1.5  x  0.5**  <Hom. 

■  5  hour*  at  19,000  p c-  9 
No  opporant  domag* 

Eighteen  coriipona nt*  indicated  !•»»  thon  10  f,  ohonga, 

O  ta  eompf  tan*  indeatad  a  patmonarit  clang  j  giaetar  than  50%  ot  tt><?  ptrifj'ft  er>  Hi* 

failure  graph  on  appoxita  page. 


0.1  mF  ±  20% 

600  VDCW 


Nona 

No  opperan.  d omega 

All  component*  Indicated  lei*  than  10%  eh  mga. 


Solid  imprag 
Tabular,  axial  taad 
T  ttrmoaat  mo  I  dad 
1/  x  0.32”  dlam. 


lolhDubilior 
PKM  2P25 
Capacitor 

SOAK  PERIOD: 
MECHANICAL: 
ELECTRICAL. 


Cornal'.Dubillor 
PKM  6P3 
Capacitor 

SOAK  PERIOD: 

MECHANICAL: 

ELECTRICAL: 


3.25  up  ±  2C% 
20C  VDCW 


16  hours  at  8,000  otij. 

No  apparont  dan.ccs, 

AH  con'pononts  indicated  lass  than  10%  char.ge. 


Solid  imprt  j 
Tubular,  jxial  loon 
Therrr.3*et  ■  fitidod 
1.8/  *  0.62'*  r4  tnn. 


0.3  >JF  _  29%  Solid  improg 

r/OO  VDCW  Tubular,  nxiul  load 

Thermo  sot  mo  I  dtd 
l.»  *  0.54'*  di«n. 

U  Sours  at  10,000  psig. 

No  apparent  Homogo. 

All  component*  indicated  loss  than  10*%  change. 


3  1 


Corns!  i-Dubllie.- 

PKM  4P4? 
Capacitor 


0.i7  uF  J  20% 
400  VDCW 


Solid  impreg 
Tubular  axial  load 
Thermos**  molded 
1.94  x  0.68“  diant. 

SOAK  P6RI0G;  None 
MECHANICAL:  No  apparent  damage. 

ELECTRICAL:  All  components  indicated  Iasi  Hvtn  10% 


Corneli-Dubilier  1.0  mF  ± '0%  Solid  imprag 

PKM  2W1  200  YDCK  Tubular,  axial  load 

Capacitor  Thermaset  molded 

2.125  x  1.0“  diam. 

SOAK  PERIOD:  Nona 
MECHANICAL:  No  apparent  damage. 

ELECTRICAL:  Nineteen  components  indicatad  less  than  10%  change. 

On#  component  indicated  a  change  greeter  than  50%  with  subsequent  racovary  at  praastiraa 
shown  on  failure  graph  an  opposite  page.  Racovary  of  the  failing  sample  was  an  return  to  0. 
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wvtxwn r, 


CornaiUDu  biliar 
JB 

Copticifor 

SOAK  PERIOD? 
MECHANICALt 
ELECTRICAL) 


Carnal  l*Dubi  1 1  ar 
FGH  6D2M 
Capacitor 

SOAK  PERIOD. 
MECHANICAL. 
ELECTRICAL. 


o.ooi  mF  ±  m 

Vsltaga  as  rtqusstad 


Nana 

No  opparan?  damaga 

All  compcnanti  indicated  lass  than  10%  changa. 


Caramlc,  disc 

Florinated 

Gists  oncap 

0.437"  diam  x  0.15"  th. 


0.002  /iF  i  15% 
500  VDCW 


15  novrs  a*  10,000  psig. 

No  r^parant  dunaga. 

Ail  campcnants  indicotad  lass  than  10%  change. 


Co? 4m t c,  disc 

Florinatsd 

Glass  ancap 

0.2?  dlom  x  0.14"  th. 


Co  j'UDuoil'er 
BYA  6S7 
Capacitor 

SOAK  PERIOD, 
MECHANICAL! 
ELECTRICAL! 


Comeil-Dvibilier 

H5 

Cop  cc.  tor 

SOAK  PERIOD! 
MECHANICAL! 
ELECTRICAL! 


0.01  up  CMV  Ceramic,  liec 

600  VDCW  Wax  impreg 

Phenolic  dU 

0.62  diam  i  0.15”  th, 

Nana 

No  apparent  damage. 

Eighteen  t-tmponenrr  indicates  '***  !hsr  10%  rKonm, 

One  component  indicated  a  change  greater  than  10%  and  !***  than  50%. 


0.05  ,.<f  % 

100  VDCW 


None 

No  apparent  damage 

All  cempenentt  Indicated  lee*  than  10%  charge, 


Ceramic  disc 

Wax  impreg 

Phenol' c  dip 

0..625  dior.i  x  0.12S”  th. 


5.0  F 

150  V 


Electrolytic 
Tubulor,  axigl  lead 

1.58  x  0.5"  diam 


CornelLDubilier 
BWH  5. 1  50 


Capacitor 
SOAK  PEP.tOD: 
MECHANICAL: 


ELECTRICAL: 


FAILURES: 


15. 5  hjurs  at  10,000  psig. 

Visuo1  inspection  nfter  completion  of  test  showed  deformation  of  the  metol  coxing  onti  displace* 
ment  of  end  seals  on  eighteen  components. 

Ten  componenti  indicoted  o  change  greote.'  than  10%  ond  less  than  50%. 

F>ve  component'!  indicoted  3  change  greater  than  50%  with  subsequent  recc.er,  ct  pressures 
shown  on  failure  graph  on  opposite  page. 

Five  components  indicated  a  permanent  change  greater  than  50%  ai  the  pressures  shown  on  the 
failure  graph  or.  cpp~site  page. 


CornelLDueilier 

BWH  25  —  TOO 
Capacitor 


25.0  uF 
300  V 


T*t tutor,  axial  lead 
Ult  purity  fail 
2.125  x  0.75"  diam 


SOAK  PERIOD: 
MECHANICAL: 

ELECTRICAL: 


None 

Vi  sue!  inspection  after  completion  af  test  shotveo  slight  deformation  of  all  matal  cases.  One 
seal  appeared  ruptured  as  evidenced  by  on  oil  deposit  in  the  external  teflon  cate. 

AM  ,'rmponents  indicated  a  change  greater  than  10%  and  I  >ss  than  50%. 


no 

* 


i 


MFC.'  CORHELL-Oti’iUtR 
type  -c*r*ciTon 

DESCRIPTION  -  Ml*  '0*12 


CHART  NO.  :p 

NO.  OF  SAMPLES  Tt'Tt  0-  I* 


Cornel  SDubi  I  ier 
BWH  50-50 
Capacitor 


50.1  ^F 
50  WV 


Electroiyti  c 
Tubular,  rjiiai  lead 
Aluminum  foil 
1.62  x  0.62'*  diom 

SOAK  PERIOD:  15.5  hour*  at  10,000  psig. 

MECHANICAL  i  Visual  inspection  after  completion  of  test  showed  slight  deformation  of  three  metal  cr;«t,  end 
teal  displacement  of  five  samples.  and  insulation  sxtrui  ion  of  two  samples. 

ELECTRICAL:  Nine  components  indicated  less  than  10%  change. 

Ten  components  indicated  a  change  greater  than  10%  and  less  than  50%, 

FAILURES:  One  component  indicated  a  permanent  change  greater  then  5C%  at  the  prersures  shw  «n  on  the 

failure  graph  on  opposite  page. 


+  15 

Corneli-Ouhilier  10  ,.F_^q  %  Electrolyf.v 

NLW  10-12  !2  V  Tubular,  auiaf  lead 

Capacitor  1.58  x  0.5"  diem 

SOAK  PERIOD:  16  hours  at  3,000  psig. 

MECH  AN.  “  AL:  No  apparent  damage. 

ELECTRICAL:  One  component  indicated  a  change  greater  -han  10%  and  less  than  50%. 

All  other  component*  had  less  than  10%  change. 


-f,%  SO 

Comell-DuLilier  50.0  uF  __  "/» 

NLW  50-12  12  V 

Capac  ‘  iui 

SOAK  PERIOD:  16  hour*  a *  3,000  psig, 

MECHANICAL:  No  opporart  damage 

ELECTRICAL:  Tan  cou.ponunts  ’ndicated  less  than  10%  change 

Ten  components  indicated  a  ehcnge  greater  than  10%  and  less  than  50%. 


Electronic 
Tubular,  s*io!  'pad 
Aluminum  foil 
0.625  k  0.375**  dlom 


Comell-Oubilier  85.0  uF 

NLW  85-50  50  WV 

Capacitor 


Electrolytic 
Tubular,  u.nlel  lead 
Aluminum  foil 
1,5  x  0  375”  dlam. 


SOAK  PERIOD:  16  hour,  0?  3,030  ns:*. 

MECHANICAL:  Vj,ue;  impaction  fallowing  completion  of  trstt  showed  slight  deformation  of  the  metal  cases  ivt 
nine  cs:rip orient ,.  Seven  of  the  damaged  components  remained  functional  throughout  thin  en*ir> 

re* 


ELECTRICAL:  Eleven  •.omponenis  indicated  less  than  i0%  change. 

Stver.  components  indicated  a  change  greater  ’hon  10%  and  lass  than  50%. 

component*  indicated  a  change  j-eater  that  50%  with  subsequent  recovery  at  pressures 
shown  an  failure  graph  on  opcosi'e  page. 
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uro.-  co'!*tt.i-Ov;#u.ic* 
rrpc  -  c»»*cno* 

O'SCR:PT!0N-  CK04  ,  .001*  ^  F 


CHART  NO,  J5 
HO.  OF  SAMPLES  TCSTEO •  >0 


Cornel  UDubi  I  ier 

CK06 

Copoeitor 

SOAK  PERIOD: 
MECHANICAL: 
ELECTRICAL: 

FAILURES: 


CornelUDubilier 

CK06 

Copoeitor 

SOAK  PERIOD: 
MECHANIC  Act 
ELECTRICAL: 
FAILURES: 


0.0018  uF  *  lO”7-  Ceramic 

200  VDCW  Pheno'ic  cats 

Square,  radial  lead 
0.3  *  0.03  *  0.T*  th. 


15.5  hours  at  10,000  psig. 

No  opparen  damage. 

Two  components  indicated  l<-ss  than  10%  change. 

One  component  inJi  .ate d  a  chanqe  arente.  than  10%  and  less  thon  50%. 

Six  components  indicated  a  permanent  change  greater  than  50%  at  the  pressures  shown  on  the 
failure  graph  on  opposite-  page. 


0.0022  uF  >  10% 

200  VOCW 


Cei  BiTii  . 

Phenolic  case 
Square,  radial  lecd 
0.3  x  0.2.  «  0.1"  t!.. 


15.5  hours  at  1*3,050  psig. 

No  apparent  a  mage. 

Three  components  indicated  less  than  10%  change. 

Seven  components  injicated  a  permanent  change  greasr  then  50%  c*  the  pressure*  shown  on  the 
failure  graph  an  opposite  page. 


1 

Cornel  l-Dcbi  1  ier 

«  a/  o  I-  'sni1 
v. wou  r  *. w  u 

Vitalized  paper,  film 

MTYKNIC  663M 

200  VDCW 

Tubyioi,  axial  lead 

Capacitor 

Gloss  end  seal 

1.125  r  0.  5”  diam 

SOAK  PERIOD: 

16  hours  a<  10,000  psig- 

MECHANICAL: 

Visual  inspectioi.  tollo*mg  completion  of  tests  sho 
all  components.  Ail  damaged  components  remained 

wed  slight  deformation  of  the  metol  cases  of 
♦  jnctionol  throughout  the  enti'e  test. 

ELECTRICAL: 

All  components  indicated  less  than  1C°j  change. 

CornelLDubiiier 

MTYTNIA104M 

Capacitor 


0.10  Ilf  I  20* 

200  VOCW 


MeviMied  paper,  film 
Tubular,  axial  lead 


wuj  j  6Tiv 


0,  ’75  X  Q.J;2”  diam 


SOAK  PERIODt  None 

MECHANICAL!  Visual  inspection  following  completion  of  test*  showed  deformotion  of  metal  cases  of  all 
componerirs.  Seventeen  of  the  damaged  component*  remained  functional  throughout  the 
entire  test. 

ELECTRICAL.  Seventeen  components  indicated  less  than  10%  change. 

Two  components  indicated  n  change  greater  thun  50°'»  with  subsequent  recovery  at  pressures 
shown  on  failure  groph  on  opposite  page. 


MPG.  ■  CORRIEI  •  0Uili.HA 

CHART  NO. 

39 

TYP£  -CAPAC'TOR 

OF.SCRIP1  IOM  -  MTWKNICI04M 

MO.  Jf  SAMPLES  T  E  ST  E  D 

it 

*0  InitiQt 


v'c  lu* 


f  -  Max.  C 

0.2  H  Avg.  C 

j  j  M.n.  C 

(1  7  i  I - - 


20 

No.  of 
Units  jq 
f  oi  ltd 


J  5 

6  7 

3 

Pres  sure  ' 

1 0  usij; 

mpg.-cormcli.-  ouwlica 

TYPE  • CAPACITOR 
DESCRIPTION  -CP05 Ai KB2S4K3 


CHART  NO  40 
MO.  Oc  SAMPLES  tested -19 


R«/r/flve  j 
to  'mtial  I  j  ! 


Max.  C 
A»0.  C 
Min.  (.* 


20 

No,  of 
Ur i vi  10 

FrU  TO 


0 


8 


0.  10  ur  -  20% 
200  VDCW 


Meralii.ed  paper,  film 
fVoulor,  axial  I  sod 
Glass  i r.i  sea! 

C.87  n  0.3)2"  diom 


Lorneli-Dubiliet 

MTWKNIC134M 

Capac'tor 


SOAK  PERIOD:  None 

MECHANICAL;  Visual  inspection  folk-win,)  completion  o'  tests  showed  deformation  of  the  metal  cares  of  all 

compunnnts.  Eighteen  of  the  damaged  components  remained  functional  throughout  \S-t  entire  test. 

ELECTRICAL;  Eighteen  component*-,  i.  dilated  loss  then  10%  change. 

FAILURES:  One  compcnen*  indicated  a  permanent  cha-'gs  greater  then  50%  at  the  pressures  shovvr  on  ‘he 

failure  graph  on  opposite  page. 


CornelLDubi'iit  r 

CP05AIKB224  3  100  VDCW  Tubular,  axiel  lead 

Capacitor  Metal  case 

1. 125  x  C.4"  d  am 

SOAK  PERIOD  ‘Ion® 

MECHANICAL:  Visual  inspection  following  completion  of  tests  showed  deformation  of  the  metal  cases  of  all 


C.22  /uF 
100  VDCW 


ELECTRICAL: 


components.  All  damaged  components  remained  functional  thrr.u5.h0ut  the  en’ire  test. 
*li  components  indicated  lest  than  10%  change. 


C«'n«*UD.isfii*r 

TYS"-2efS2K 

Copocitor 

SOAK  PERIOD: 

MECHANICAL: 

ELECTRICAL: 


Cornel!-L'ui!ll*r 

CD15F39U 

Capacitor 


0.82  /tF  Solid  tantalum 

3S  VDCW  Tubular,  axtal  load 

0,438  *  0.175“  dl  am. 

Nor;* 

No  apparent  damag* 

Ail  componantt  ii.tieoted  less  than  10%  chang*. 


390  nF  +  5% 
500  VDCW 


Mica,  dippod 

Rectangular 

Radial  load 

0.47  x  0.4  x  0,22“  th. 


SOAK  PERIOD:  15,5  hour*  «♦  10,000  pidg, 

MECHANICAL:  No  appatvnt  damag*. 

ELECTRICAL  All  components  indicated  last  than  10%  chr-ng*. 


Corn«!UOutiih«r 

CD30M03J 

Copoc<*of 


0.01  uF  ±  5% 
500  VDCW 


SOAX  PERIOD* 
urruiuiril  . 

ELECTRICAL* 


Corn«M»Pub'.l'*r 

HCC3224P 

Copocifo' 

SOAK  PEFIODt 
MECHANICAL* 
ELECTRICAL* 


Mica,  <1 1 p p •  d 
Rectangular 
Radial  land 
0.8  *  0.89  x  0.  J4”  th. 

16  hotf*  at  10  000  ptig. 

He  '*nt  #  AmaaJ. 

All  campon*  its  indicated  lars  than  10%  change. 


0.22  mF  Cnramle,  taar  drop 

3  VDCW  Phanplic  caatad 

Wax  itr.prag. 

H  hour*  at  8,000  p«!g. 

Mo  apparant  damaga. 

All  component*  indicated  ie»*  than  10%  change. 


100  pF  ±  10% 
500  VPCW 


f»ii 

R*c*ongi'!o>-,  oxioi  lead 
0.406  *  0.20,1  x  0.78"  th. 


Corning 
CYMF  1C 
Capacitor 

SOAK  PERIOD.  16  ho.  r*  at  i0t000  pt-g, 

MECHANiCALs  No  tijooront  damage. 

ELECTRICAL:  Nineteen  er ;-.:ponent*  indicated  lex*  than  10%  change. 

One  component  ndicoted  a  change  greater  than  10%  and  than  SJ% 


Cornin,  680  p?  ±  5%  Gin**,  f.sl 

CY FM  15  300  VDCW  Rectangular,  axial  lead 

Capacitor  0-468  *  0.265  *  0.11"  th. 

SCAK  PERIOD-  15.5  Sour,  at  10,000  p*ig. 

MECHANICAL-  No  apparent  damage, 

ELECTRICAL:  Nineteen  components  Indicated  le*«  than  10%  change.  On*  componeni  indicated 

a  change  greater  than  10%  and  lets  than  50%. 
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4?60  pF  t.  sr 

W')  voc# 


Gloss,  fei' 

Ructonsui,*',  3*(c>l  icod 
0.468  «  0,265  *  0.11”  tS. 


f‘or  !  ng 
C?  :*.  20 
C.-.?.  -I  o; 

SO  MS  PERODt  16  ho •,•!■*  .*  3,000  esln. 

MECHANIC’LL!  No  sppors.it  damags. 

ELECTRICAL'  All  component*  indicated  .es*  thft.t  10%  change. 


Corning  6800  pF  ±  5% 

CYPM  30  500  V 

Capacitor 

SOAK  PERIOD!  15.5  hour*  »*  10,000  p*lg. 

MECHANICAL!  No  apparent  damagn. 

ELECTRICAL:  All  components  indicated  lots  than  10%  change. 


Gloss,  foil 

Rectangular,  axial  load 
C.  76  x  0,76  x  0.16’*  th. 
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mpg.-  comm** 
type  -  cap»c<tcii 

DESCP'PTiSk  •  Tto* 


-HA4*~  HO.  49 

NO.  CP  SAMPLES  TESTEO-t' 


C->rniri(, 

TY  06 
Capacitor 


300  or  ±  Ti 
30C  YDCW 


SCAK  PERIOD: 
MECHANICAL: 
ELECTRICAL: 


Corning 

TY07 

Capacitor 

SOAK  PERIOD: 
MECHANICAL: 
ELECTRICAL: 


Glass,  foil 

Rectangular,  rod:  a!  Uod 
Molded  cos* 

0.3  *  0.2  x  0.115"  th. 

K  hour*  at  i.OCO  (>»! g. 

Ns  apparert  dcmage. 

All  corponsrit*  indlco'ed  lose  thin  10%  change. 


'M  pf  ±  5% 

300  VDCW 


16  hoars  at  3,000  >sig. 

I’a  apparent  damage.. 

All  components  Indtewted  less  than  10%  change. 


Glass,  foil 

Rectangular,  rndie!  lead 
molded  case 

0.3  x  0.3  x  0.1!"  !$:. 


Coning 

TY08 

Capacitor 


20C3  pF  ±1% 

50C  VOCW 


SOAK  PERIOD* 
MECHANICALS 
ELECTRICALi 


Poster 
2002-62 1 J 
Capacitor 
SOAK  PERIODS 
MF.CKANICALi 
ELECTRICAL* 

FAILURES: 


Clot*,  le  f 

Rectangular,  ndlol  load 
Moidad  eat* 

O.Sx  5.3  *  0.115”  th. 

15.5  Louis  o*  10,000  ptfg. 

No  cppar*'**  damage. 

All  component*  indicated  last  th in  10%  chang*. 


620  pF  ±  5%  Ceramic,  die* 

200  VOCW  Tubular,  axial  l*ad 

0.25  x  0.1”  diam. 

Non* 

No  apparent  domngs. 

Twelve  components  indicated  !•»*  than  10%  cKonj*. 

%'ih  compontnli  indicated  a  chang*  greater  than  10%  and  lest  thuit  50%. 

On*  eompon*nt  Indicated  a  permat.snt  chang*  gr*at*r  than  50%  at  th*  pr*ttur*t  shown  «*.  th* 
4a!lur»  graph  on  oppotit*  pag*. 
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i 


Texas  Instruments 
hCM  155BPQ35A 

Ccpocitor 


1.5  fi? 

35  VDCV 


TiuCtr<»«)  vie 
'ontrJum  solid 
T ubui  •;»,  axial  I  wad 
0.  433  *  0.175”  dUn. 

SOAK  PLRIOC".  14  l  ijr*  at  3,000  ptig. 

MECHANICAL-  Visual  inr.ptetion  after  com  jletiori  of  test  showed  crre  nets  brc-ken  on  tbraa  components. 

ELEC  f  RICALr  On*  component  indicated  I  -as  than  13%  chan  )*. 

F  AILURES*  Four  components  ndieot*  „  a  permanent  change  greater  than  50%  at  the  pressures  shewn  on 
the  feUure  grop.t  an  oppovte  oage. 


Texas  Instruments 

8.2 

Electrolytic 

SCM  825BP020A2 

200  VDCW 

Tantalum,  solid 

Copocito; 

Tubular,  sxial  lead 

0.438  x  0,175”  dlom 

SOAK  PERIOOt  16  hou.-s  of  3,000  pstg. 

MECHAHICALt  Visual  inspection  after  completion  of  res.'  showed  deformation  of  the  metal  casing  on  three 
components  and  displacement  of  two  end  seo(». 

ELECTRICAL!  Two  components  indicated  less  than  10%  change. 

FAIL-JRESt  Three  components  Indicated  r.  permanent  change  greater  than  50%  vt  the  pressures  shown  on 
the  failure  graph  on  opposite  pogo. 


Texas  Instruments 

SCM726BPC10A 

C.ir  jcitor 


22.0  fiF 
15  VOCW 


El  octroi} ;  ?c 
Tanto'un.  \oV.i 
Trbulor  w’m:  ie.tc1 

0.08  *  0.175**  Plan. 

rOAf.  PERIOD*  ’6  hours  at  3,000  prig. 

MECHANICAL!  No  apparent  damage, 

ELL'C'RICXLt  A! f  components  Indicated  less  tfcun  rhoge. 


Texas  Instruments  47  3  /iF  Electrolytic 

iC*476BrOG6A2  4  VOCW  Tantalum,  solid 

Capacitor  Tubular,  axial  lead 

0.434  x  0.175**  diom. 

SOAK  PERIODt  16  hours  et  3.000  ,-*•!* 

MECHANICAL*  No  apparent  don  ape. 

ELECTRICAL*  All  Components  'iio'lcated  less  thor  10%  change. 


General  Ins'rumen'i 

2.2  fiH 

Molded 

FW  Sickle*  Divl*ion 

at  7.  9  Me 

Cyiidrirca!,  axial  lead 

MS  75008-fi 

0.45  x  0.13”  dlom. 

RF  coil 

SOAK  PERIOD:  Non* 

HOTE:  i)ue  fo  the  low  inductonc*  value  of  the  component  ralatlve  to  thr  inherent  indactane*  ov  tho  to*»  »yetem 
measurement*  wi*hin  the  chamber  where  cennidcred  Invalid. 

Tho  4*t  wsi  tubj  *cted  to  tho  entir*  pressure  foot  program,  howsver,  only  the  reading*  taken  before  and 
ofior  to*t  wore  graphed.  The*#  reeding*  apptar  in  the  fin'  and  la*t  poeitione  on  the  opposite  graph. 

MECHANICAL:  No  apparent  damage. 

ELECTRICAL:  All  component*  indicated  Iqs*  than  10*  change  oft.,r  completion  of  t#*t. 


General  Jnetruments 
M* 6-24V219 
Coll 


12  uH 

or  I5J  he 


Taroeial,  mold#* 
Pill  b>*,  radial  lead 

o.ys  s  0.7  *  0.  15" 


SOAK  PERIOD:  None 
MECHANICAL:  No  apostenf  demage, 

ELECTRICAL:  E.ghteer.  component.  Indie otad  !.*.  than  10*  ehango.  On.  companont  Indicated  a  «-Un«.  greatar 

than  10%  ond  !'js  than  50%. 


Micretran 
PM  39-M 
Audio  choke  voi! 


6  H 

2  i  a  dc 


1800  OCR 


Epoxy  molded 

Rectangular,  parallel  beta  lac'd 
0.465  x  0.41  x  0.3” 


SOAK  PERIOD:  None 
MECHANICAL:  >\o  cpporent  domajr  • 

ELECTRICAL:  AO  component*  indicated  let*  than  10%  change. 


Micrctran 
UN  28-M 
Choke  coil 

SOAK  PERIOD:  None 

MECHANICAL:  Vieual  inspection  after  completion  of  tist  shewed  a  fractured  case  j.i  one  sample. 

ELECTRICAL:  On*  component  indicated  a  change  greater  than  10%  and  lass  rhar:  50%  change. 
FAILURES:  Foir  components  indicated  a  permanent  change  greater  than  50%, 


8  H  Epoxy  patted 

?.5  mA  dc  0.5  x  9.342  x  0.437” 
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I.  W.  Mi  tier 
r,230*00 

*t.  F.  choke 
SOAK  PERIOD: 
MECHANICAL: 
ELECTRICAL: 


J.  W.  Miliar 
9240-708 
R.  F.  chok# 
i  SOAK  PERIOD: 
MECHANICAL: 
ELECTRICAL: 


0.15  uH  ±  U'% 
at  25  Me 


Non* 

No  apparent  damage. 

All  component*  indicated  lees  than  107!  clang*. 


1.0  n  H  ±  10% 
at  25  Me 


Nona 

No  apparent  damage. 

Sixteen  component;.  indicated  less  than  10%  change. 

On*  component  indicated  a  change  greater  then  10%  and  less  then  50%. 


Molded  case 
Tubular,,  axial  lead 
0.25*  0.10**  diem. 


Maided,  shielded 
Tubular,  axial  lead 
0.375  x  0.15”  diom. 


J.  w.  Miliar  ICO  H  ±  10% 

9230-68  «t  2.S  Me 

R.  F.  cnoh* 

SOAK  PERIOD;  16  Soi-r»  of  8,00(.  p,i9. 

MECHANICAL:  Nj  oopo  ant  dofogo. 

ELECTRICAL:  Ail  eot 'Conan:.  ;r:d><at*d  iais  rhoo  10%  ohonga. 


J.  W.  Millar  270  pH  ±5% 

9220-00  at  0.79  Me 

R.  r.  choke 

SOAK  PERIOD:  16  hour*  at  8,000  psig. 

MECHANICAL:  No  apparent  damage. 

FAILURE:  The  .nductanca  varied  more  than  50%  or  on©  comps 

opposite  paga. 


Mol  dad 

Tubular;,  axial  tool 
3.25  «  0.1 0M 


Mo  I dad 

Tubulor,  axial  l«ad 
C.44  x  0.19”  diam. 


at  tha  pretsure*  ahown  on  graph  an 
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XFG.-Ji.W.  MILLER 

Ch  NO. 65  | 

type • chose 

NO.  OP  SAMPLED  TESTED*!*  i 

DESCRIPTION  **S?C 

..  _J 

Kt/efrv* 
to  Initial 


li 


Max.  L  1  I 

Avg.  L  i  ~J - 

M'n.  L  i  i 


1 

2 

3 

4  5  6 

7 

8 

9  ) 

0  10 

0 

Pressyr*  (  10  ^  PTig  ) 

MlrG.' J.W.MILLER 

CHART  N  ^6 

1»PE  -RE  CHOK'i 

NO.  OF  SAMPLfeS  TESTED  IT 

DESCRIPTION  -  *E40-  ?9* 

YitrOtl  V# 

to  /nit- O' 
Va/ye 


Max.  L 


Min.  L 


20 

Wo.  of 
Unit*  JO 
Foi/*d 

0 


Pr»isur» 


.1.  W.  Millar 
9220-76 
R.  F.  choke 


10,000  /i  H  ±  5% 
at  0.25  Me 


SOAK  PERIOD:  16  hour*  at  8,l>0£  p*j6, 

MECHANICAL:  He  jpporent  damage. 

ELECTRICAL:  A.'  component*  indicated  less  than  1 0‘-  rl  .mge. 


Molded 

Tubular,  axial  lead 
0.74  x  0.24‘*  oiom. 


J.  W.  Miliar 
7240-756 
R.  choke 
SOAK  PCK  OD: 
WECH.'.NICAL: 
ELECTRICAL: 


K  ii H  t  10%  Molded,  shielded 

at  250  kc  Tubular,  oxKI  lead 

0.36  x  0.1/’  diam. 

None 

No  apparent  damage. 

Nine  component*  indicated  la**  than  >0%  change. 

E'ght  components  indicated  a  change  greeter  then  1C%  end  Ittee  then  50%. 


MFG.- J.W.  MILLER 

CK  ART  MO.  67 

TYPC'R*  co>l 

no.  or  Sx.UP'.ES  tested  *  :* 

DESCRIPTION*  10*  108 *»! 

Vo/t/* 
Ralativa 
fo  Imtiol 
Va'ua 


Max.  L 


20 

Wo.  of 
Um‘s  jq 
Failmd 


Ralativa 
t\,  Initial 


Pressura  (  10  J  p?  ig  ) 


MFG.-  J  *.  MILLER 

CHART  NO.  60 

TYPE-R  F  COIL 

NO.  Of  Sft^Pt-ES  TESTED ' 20 

DESCRIPTION  -46SI-C 

Max.  L 

A\  f-  L 
Mia.  L 


UnU  |0 


Fftnu'* 


J.  w.  *  1 1  l«r 
50a  105  EBI 
R.  F.  coil 
SOAK  PE4I0D: 
MECHANICAL; 
ELECTRICAL: 


J,  #•  Mi  Net 
4432- fc 
ft  F.  coll 
SOAK  PERIOD: 
MECHANICAL: 
ELECTRICAL: 


0.>7  to  1.25  H 
ot  '15  ke 


Non# 

No  apparent  damage. 

All  component*  indicated  le«s  than  10%  chonpn. 


:oo  ,xh 

at  2.5  Me 


16  Sour*  at  8,000  pcig. 

Viiua1  in*p»ctlon  oftei  completion  of  l**t  *Sow*d  «  *moll  fracture  < 
All  component*  indicated  loot  tl«nn  10%  change. 


Encjp,  odjuftob1* 
Cylindrical,  radial  t'ud* 
J.C  *  0.625"  diem. 


Encapoulated 
T.'biiltK,  ok  nil  lead 
1.125  *  0.375”  d'am. 

n  the  molded  can*  of  on*  sompke. 


G*n<*.’at  InttnMnoi}* 

IN  64? 


PJ*  600  V 


Si!icc*o»  iplo»< 

"! uhul««,  nx-u'.  <*a4 

0.30  *  O.’.W  diorn. 


SOAK  PERiOO: 
MECHANICAL. 
ELECTRICAL: 


1 


dC  «*J. 


400 


16  hou-»  cc  6,000  ^iig. 

No  apporont  dcxtapt. 

AH  :anMn«nti  .ndicotoci  'if l  thc~  10^  chon;*. 


Gt'.trii  tnitri>r\*nr» 

JH  MktMI 

^i«TC 

SOA\  PERiODi 
MECHANiCAL: 
ELECTRIC# 


PlV  »  M  v  4c 


dc  avf. 


10  «A 


S))>c*ao 
CU.<  CO*. 

0.34  *  0.15' 


1'  hours  ot  4000  > •  i Q. 

Ho  «ppar«i>*  domaj.. 

t  w»  co'Dpo.int*  indlrof.d  tSon  'i0S  cS.ng.  ao4  In4ic«t«4 

frootor  then  10*4  o»'d  (e»*  than  M4  choog*. 


dior*. 


•  ! 


Ganerol  lr  ..•ments 
IN  Svi7 

Diodt,  rectifiar 


r.V  =  600  V 


Ss*  icons 
00  cos# 

Cl 90  «  0.<0H  diom 


SOAK  PERIOD: 
MECHANICAL: 
ELECTRICAL: 


I 


dc  'ivg. 


-  250  m A 


16  hours  at  10,900  psig. 

No  apparent  rlonogo. 

All  component!  indicated  lass  thsn  10%  char.  j*. 


•3 


General  Instrument* 
IN  1206 A 
Diode,  rectifier 


PtY  =  50.600  V 


Silicon* 

Uc  avfl.  ~  ^  i)0  case 

Stud  mount 
0.40  x  0.40"  dtarr 

SOAK  PER  10!/:  None 
MECHANICAL;  No  apparent  dam  ape. 

ELECTRICAL:  All  esmponents  ndi  cited  less  then  10^  change. 


•s 


MfC.  •  C*B**'.. 

TOE  *l»s©Ot,  RBC7I* IB* 
D€*CRlR1!0&-«lOO J 


CHART  HO.  7  J 
HO.  OT  AMPLCS  TESTE  D -20 


General  Inttruments 
G  100  .1 

Oiode,  rectifier 


f*IV  =  600  V 


SOAK  PERIOD! 
MECHANICAL: 
ELECTRICAL: 


Si  I  leans 

*d«  ovg.  =  ^“nP  Leod  maun* 

Gloat  enc«p 
0.36  x  0.15"  dlom 

16  Koo'»  at  i 0,000  pi’g. 

No  opporent  demope. 

A!!  components  indicated  o  change  greater  than  107  and  let*  than  50%. 
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r-»"  •  *•#»-««( *- 


Mrc.-M0TOIt<H& 

ryPE-oiooi,mcTiici«« 

description  ■  in  ji»i 


CHANT  NO.  74 
NO.  OF  SAMPLES  TE..TED  '  'i 


Motorola 
m  3191 

D*od«,  ract.’fler 


H»r«  too ltd  *t*i'l  com* 
Tubular,  o»lai  l@««J 
0<,32  *  C  ?'i  ‘  diow 


SOAK  PERIOD: 
MECHANICAL; 
ELECTRICAL; 


hours  at  ;i,000  p»lg. 

Ns  apparent  domogo. 

AH  c<*iwpon<w*t«  Ind>c^tad  loss  ffoon  10%  chenga. 


AA**«»r»la 
1*  4645 
Diado,  r««»lfl#r 


PIV  *  C&.1  V 


SOAK  PERIOD; 
MECHANICAL.; 
ELSCTKiCAL: 


«vg, 


1  Amp 


Horn* 

N«  npporort  domogo. 

All  cs^wiotv';nt*  indicated  lots  Hion  10ft 


Pl«*ic  MCtf 
P^toivatod 
Tuinjlm,  oxiol  load 
0.18  K  8.1"  dfwn 

I 

V 

i 

i 
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V 


UDtuMiltttd 


MrG.  -  *0TOf»9<.i 
T  Y*“R  -  (SiOCI 

31SC«t  "TIOH  <H  io*s 


CH  APT  MO.  76 
NO.  or  <AM»*L2S  TESTED  •  ?0 


Rttian  v* 

to  Initial 
Va  Sum  IS 


Max.  V if.  f  ! 
Ay#.  Vp 
Min.  vF  | 


Me.  of 
Units  10 


'  2 

3 

4  5 

Pransvra  !  *C 

- - 1 

CHART  *0.  ’6  A  ? 

TY»E 

NO.  O 

F  SA*PLtS  TESTED  1 

OE  >CM!PTION 

_ 1 

Ralati^t 
to  Initial 

Voi  t*o 

1.0 

0  5 

0.2 

(11 

20 

mo.  or 

10 

Ptwltrt 

0 

intb’ffcion;  oe'n  io  pint  ! 


1 


9  f  10  '0 


(  IU  "*  $  me  l 


__.a  _ 

mviwfvrii 

IN  3043B 

D<od*.  tmn«  r 

SOAK  PEK?00. 
MECHAK  (CAL. 
ELECTRICAL: 


V?  _ .At  V 

L 


I  jt  =  2.8  mA 


N  >n». 

H  i  apparent  4owage. 

A  t  component*  indicated  laic  then  \ 0%  change. 


* 

M~rm  naalad  matal  ca«#  j 

TuiMlar,  axial  load  $ 

0.3‘!  s  C.22**  atom  1 


i 

4 

| 

i 

* 


*3 


Motorola 

Typo  400,  i*«  oo*o 
Diode*,  lonort 


'ioo  Note  #'l 


Gift**,  mtlM 

Tubuifii,  talol  lood 

0.24  n  0.0®”  diem 


SOAK  PERIOD. 
MECHANICAL: 

NOTE  #1: 


16  Sour*  a  10,00*)  p*!g. 

No  opporont  (Jsmog*. 

Twenty  eemponor.t*,  two  oovh  of  ton  voriou*  voice*  wo'o  suhoiinod.  Sine*  ail  component* 
w  >ro  of  tho  lunt  typo  the  sot  of  twenty  wo*  'ontod  end  tho  result*  of  'So  tot  graphed.  The 
po*t  number*,  description  and  corrpuuont*  foiled  are  lifted  ’'♦low. 


C*  ,  ..  M  ... 

1  II  I  )  IIQi 

r  i  * 

'dt  avg. 

No.  toiled 

IN  T44A 

3.3  V 

20  mA 

0 

JN  749A 

4.3  V 

20  mA 

0 

IN  741A 

5.?  y 

20  mA 

0 

IN  7 55 A 

7,5  V 

20  mA 

0 

IN  7 59 A 

12.0  V 

2C  m  A 

0 

Part  No. 

P,  i 

*ds  avg. 

No.  foilod 

IN  M2A 

1  l.O  V 

11.5  mA 

0 

IN  9MB 

14.0  V 

7.8  hiA 

0 

IN  969B 

720  V 

5  6  mA 

0 

IN  975B 

35,0  V 

3.2  mA 

0 

IN  9898 

91.0  V 

1.4  mA 

2 

I 

I 

t 


2  0 

Wm 

OaJali 

*0  Initial 
Vctlutt  10 


r.T.L.  -a, 


20 

Vo.  of 

Um)% 

Failud 

0 


50  10 


Pre*iuf*  (  10  pita  I 


MFC. 

CHAU"  NO. ?•  A  1 

tv  pa 

NO  OF  SAMPLES  TESTED  J 

description 

-  _ i 

Refoft  *+ 

tO 

Vo  /«• 

1.0 

OS 

0  2 

0  i 

*o 

No  of 

*  7  *  *  )0  10 


Pf«*»nfo  ’0  p  no  < 


Ohmita 


Diodn 


SOAK  PcPIOD: 
WfCHANICAL: 

ELErTP!CAL. 


Mena 

No  apparent  domsj*. 

Ali  compo'i«n»e  .id^ofod  than  lO'ft  eS«r«fl*„ 


Silicon 

Tubular,  axis!  »,od 

0.26  s  O.M-  Jiw 


Ohm:  to 

RiJ  dot 

Diode 


Silicon*,  prneeurlred  imit* 
Tabular,  n>ii*l  fond 

0  26  x  0.  KV  d'om 


SOAK  PERIOD: 
MECHANICAL: 
ELECTRiCAL: 


i 

i 


Mon* 

Mo  oggortT  t  damage. 

Eleven  :«ffl)K:'i«  )»«  indicated  l«*t  than  10%  change. 

Sevan  compenen't  indicated  a  change  greater  than  10%  end  iseo  fher  50%. 

One  component  indicated  i  change  greeter  than  50%  with  eubeeouent  recovery  at  pretturee 
ehown  on  folium  g  aph  >n  appeeite  gaga. 
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ivec . i *w.v.v • '  o-ee-vc ***“ 


Of  ml  to 


Diode 


Germanium,  g!  o*  ■  uncap 
Tubular,  axial  laad 
0.26  x  0.00**  dlam 


SOAK  PEftlOO:  Nona 
MECHANICAL:  No  apparent  damago. 

ELECTRICALi  Fourteen  componente  Indicated  laee  than  10%  change. 

Four  componente  Indicated  a  change  greater  than  10%  and  laee  than  50%. 

FAILURES:  Two  componente  Indicated  a  permanent  change  greater  than  50%  at  the  praeeurae 

ehown  on  the  failure  graph  on  oppoelta  page. 


'HI 


Syti'anfs 

<n  m? 

$!edo,  r«ctl(l«r 

SOAK  PfiR'OD: 
MECMANICAU 
ELECTRICAki 


Slileaw 

ipaxy,  uncap 
Cui!«(  typm 

Non* 

No  mpp&unt  domof#. 

Ail  comoonont*  lndlco-od  lot*  H»«m»  50%  sod  greater  thmn  5051  chan  go. 


PIV  «  iC^  V 
*d«  avg.  r  7sC  *A 


v?  ^I.OVi  10  »A 
I  g  *  0. 1  ft  A  f<  *20  Vjj 


Planar  «llf*)*»#d 

Paimlvatad 
Cl  ft**,  rnutol 


Sylvenlo 
OP  29 

Diode,  “whitkafU*!" 

SOAK  PERIOD:  Hn» 

MECHANICAL:  Ne  apparent  domctge. 

ELECTRICAL:  T  »o  component*  Indicated  le*c  rhcm  10%  change.  Fifteen  competent*  indicated 
gieeter  (hen  10%  end  than  50%  change. 


Mf'V.-TlX**  INSTRUMENT 
r rPf  -  OiOOt 

riv:Hi»Ti.';N  •  i 2 5 1 


C  H  A  11  T  NO.  83 
NO.  Oc  SAMPl?.S  ’’Efl’EC-20 


IOC 

5.0 

2.0 

Vo/ no 

R*/ 0*1  »* 

fo  lmt,al 
Valvt  1,0 

0.5 

C.2 

0  1 

20 

No.  o/ 
Umlt 
Poi  /»</ 

10 

0 

Mo*.  Vp 
Av#.  Vp 
Min.  Vp 


*54 

Prutturt  '  10  ^ 


10  10 


'•voe 

OESCaiPT!ON  (SAME  48  A40VE  ) 


CHART  SO.  83  A 
NO.  or  SAVPLES  tested 


Vo  /«* 

R»f  o*i  v* 

»0 

Vo /«•  VO 


No.  o* 


p 


to 


T**ai  instrument 

PIV  =  30  V 

Jill  ear.*,  glass 

IN  ?51 

*de  ovg.  <"A 

[Mused,  mesa 

Diode,  computer 

Tubular,  axial  lead 

C.k2  x  0.085“  diam 

SOAK  PERIOD: 

16  'tours  at  10,000  psig. 

MECHANICAL 

No  apparent  damage. 

ELECTRICAL: 

All  components  indicated  lass  than  10%  change. 

Txxat  lnjtrvm*«t 
IN  645 

D!od«,  g«nr'« I 

SOAK  PERIOD: 
MECHANICAL: 
ELECTRICAL: 


PIV  =  225  V 
!dc  a>9.  *40#"’A 


Silicon*,  glcta 
Tubular,  axial  load 
2.3  x  0.02*'  41am 


16  h  'ur  j  at  13,000  pslg. 

No  apparent  demjga. 

All  <«mpen*Rt»  indicated  la««  tfion  10%  eh  on  a*. 


Texas  Instrument* 

IN  751 

Diode 


Silicon,  glass  oncop 
Tubular,  octal  laid 
0.3  x  0.02"  til  am 


SOAK  PERIOD; 
MECHANICAL; 
ELECTRICAL; 


Allen*Bra«?l»y 
BB  1015 

Rt  sifter 

SOAK  PERIOD; 
MECHANICAL. 
ELECTRICAL; 


‘t  >  m  -K.A 

t  2  -  -*»  1  1 

P  =»  400  otW  x  25°C 


Hone 

Nc  apparent  d-.tmage. 

AM  cempat>«rrts  indicated  lass  than  10%  'change. 


1CXP  0  ±  5% 
3.54  Y  max 
0.123  W 


Cam  position 
Tubular,  axioi  load 
0.145  x  0.0621*  41  am 


15.5  hours  at  10,000 
No  appcront  damage. 

All  components  Indicrted  less  than  10%  thing#. 


*il«r»Brodi«y 
BB  1)35 
RaVttor 
SOAK  PfcSiQDs 
MECHANICALt 
ELECTRICALt 


Aii*n»Brod!*y 
SB  1053 
Register 
SOAK  PJR'OOs 
MECHANICALS 
EL  SCTRiCALs 


10  K  Q±5K 
35.36  /  mot 
0.175  W 

15.5  hours  sst  19,000  p»!  j. 

Net  apparent  d'.inog* , 

All  esrtiponant'i  incli' jt*d  o  change  greats;  then  10%  and  less  tb  -  i  50% 


Comped' ton 
TuWigt,  atv I ol  lead 
0.V.5  k  0.067**  41  air. 


1.0MQ±5%  Oxnposltlen 

150,00  V  max  Tabular,  exlal  lead 

0.145  x  0.067”  dl«se. 

15.5  Hvuif  e*  10,000  png. 

Ha  B3pors.\>  damstga. 

AM  eempenanft  Indiestad  n  cho.sgs  greater  than  10%  »  lth  »u  uo^uont  reovary  to  lea*  th«.n  \9% 
chaags  return  to  0  paig. 


H3 


Allen«6rod!*y  10  Oi  5%  Composition 

CB  '0y5  1,58  V  mo*  Tubular,  axial  load 

Resistor  0.25  W  0.23  *  0.09’*  dia*. 

SOAK  PERIOD.  Hen* 

MECHANICAL:  No  apporend  damage. 

ELECTRICAL.  Om  component  Indicated  e  change  greater  rho».  IC%  one  lore  than  50%. 

Eighteen  component*  indicated  less  than  10%  chonge. 

F*ILURE5t  One  component  ind’:ated  3  change  greater  than  50%  with  srbeeqvent  recovery  at  pressures 
show«  on  failure  graph  an  opposite  page. 


A!lc(voo;  jdiey 

10  K  Q  ±  5% 

Composition 

CS  1033 

50.0  V  max 

Tubular,  nisi  load 

Resistor 

0.25  V  max 

0.25  c  0.W”  dlam. 

SOAK  PERIOD.  None 

MECHANICAL.  No  apparent  damage. 

ELECTRICAL.  All  components  indicated  a  change  greeter  tSnr  10%  with  subsequent  recovery  to  )e*e  than  10% 
change  on  return  to  0  puig. 


AlUn-Brodlty 
CS  'v3J 
Resistor 
SOAK  PERIOD) 
MECHANICAL) 
ELECTRICAL) 


Allan- Bradley 
EB  1005 
Rtiittor 
SOAK  PERIOD: 
MECHANICAL) 
ELECTRICAL) 


1.0  M,Q  i  5%  Come  exitin'* 

250-0  V  max  Tubular,  axial  tend 

C.37S  x  0. 1 4**  dlam. 

Nona 

Na  opporent  damage. 

All  component*  Indicated  a  change  greater  ths~  iu%  with  subseauent  recovery  to  lest  than  10% 
change  an  return  to  G  psig. 


10  !2  ±  5%  Composition 

2.23  V  max  Tubular,  axial  'eod 

0.5  W  0.375  x  0.14”  diom. 

16  hours  at  7,0  00  pcig. 

No  oppo'nr.:  damage. 

Six  components  indicated!  a  change  greater  than  !0%  with  jubsaquent  recovery  to  lees  than  10% 
change  on  return  to  0  psig. 

Thirteen  component*  Indicated  less  than  10%  change. 
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-ct-  Jnyyi 


MPS.*  ALLM  iumtr 

rri*t  -Miirro* 

description 


CHART  SO.  '9  3 

NO,  or  SAMPLES  TfSTt;  SO 


fo  Initial 


Mox.  P 


Mir.  R 


rt#IONv» 

1 15  Initial 


Pressure  '0  ~  ps'g  J 


MEO.-AL Ltd  HMf/lEV 

CHART  .■■SO. 94  ! 

type  -se$i*TOft 

NO.  OF  SAMPLES  testeo-is 

description -ra-ioss 

Un  ts  10 


Pressure 


1 

s 


Al  l(n«Srodley 
EB  103$ 
Resistor 
50aK  PERIOD: 
MECHANICAL: 
ELECTRICAL: 


10  KQ  i  3% 
70.71  V  max 
0.5  W 


Composition 
Tubule*,  axial  l*W 
0.373  *  0,14f*  Siam. 


16  hours  at  7,000  psig. 

No  off  jront  damage. 

All  components  Indicated  o  change  gr»<  tor  than  10%  with  subsequent  recovery  to  loss  then  10% 
chonga  on  return  to  0  pilg. 


Allen- Brad  ley 
EB  1055 
Resistor 
SOAK  PERIOD: 
MECHANICAL: 
El  kCTRICA!.: 


1.0  htP  ±  5%  Vorrpu.ifon 

350.0  V  max  Tubular,  axial  load 

0.375  x  0.14M  dlam. 

15.5  hours  at  i 0,000  piilg. 

No  aoparer.t  domoje. 

All  cox'pSKonts  iitdlccred  o  tnanga  graatar  than  13%  with  subsequent  teeovery  tr>  lass  than  10% 
change  on  return  to  0  psig. 


ii» 

* 


A! !  art*  Brad  I  »y 
CS  >004 

Rail  a  tor 

SOAK  PERIOD. 
MECHANICAL. 
ELECTRICAL* 


AHan-Bradlay 
CS  1034 
Ran  it  tor 
SOAK  PERIOD* 
MECHANICAL. 
ELECTRICAL. 


10  Q  ±2% 
1. 59  V  wgK 
0.25  W 


Composition,  Harm  aaolad 
Tubular,  axial  la«d 
0.375  x  0.14**  diart* 


IS  hour*  r.t  8,000  psip. 

He  :»pporanl  daotopa. 

Thrt<e  compananta  indlcotad  o  chonya  graola  '  than  10%  with  aubaaquant  iaeovary  to  laaa  th.m  10% 
chorqa  on  raturn  to  0  palp. 


19  K{2  i  2%  Composition,  harm  aaolad 

50.0  V  max  Tubdw,  axial  load 

0.21*  0.375  x  0.1  4m  d'am 

16  Houra  at  7,000  p« 

No  apparent  donas#. 

AH  compa^anta  ii'diiotad  a  vhanqa  fraetai  than  Hi*  with  aulisaqwont  ra ecvary  to  lata  than  10% 
changa  on  tatvtn  to  0  palp. 


trOMf!  t» 

2SO.0  V  max 


Competition,  herir>  aaci ed 
Tubuior,  extol  lead 
0.375  x  0.14'*  diem. 


Aller>B>adley 
’054 
Roslet*; 

SOAK  PERIC&t  16  hourt  at  7.000  ptlg. 

lECHAKfCALt  No  apparent  dontjt. 

ELECTRICAL.  Ail  component*  Indicated  it  thong*  greeter  than  10%  xttft  *,ubt»gv'#t.r  ra  :ovw?y  fo  test  than  10% 
chon 5*  on  return  to  0  ptlg. 


V! B;cd  I  *>  10  0  li:  7%  Composition,  h»rm  anal  ad 

>?5  1004  2*23  V  max  Tvbsrlor,  axial  laad 

R**l*tor  0.5  W  0,  56  x  0.255*  dinm. 

SOAK  PERIOD)  16  hours  at  8,000  ptlg. 

MECHANICAL)  Ho  apparent  dontogo. 

ELECTRICAL)  Ail  components  indicated  a  change  greeter  thor.  10%  alth  tubaeguen  recovery  t*  lets  titan  10% 
change  on  raturn  to  0  ptlg. 


A'Ui-Brodioy 
ES  1034 
Resistor 
SOAK  PERIOD: 
MECHANICAL: 
ELECTRICAL: 


Al  ler>-B.odiey 
ES  1054 

R#  sister 
SOAK  °ERIOD? 
MECHANICAL: 
ELECTRICAL: 


19  Kfl  i  2%  Composition,  Korin  sealed 

70.7’  V  .t.c.-  Tuoulot,  oxloi  feed 

C-5  *  C.56  x  0.2**"  Sir, 

16  hours  ct  6,000  pslg. 

N  apparent  dumoge. 

Ai  l  t  important*  lndienta  4  a  change  greater  than  ’0%  with  suaseqi  uit  recovery  t»  loss  thon  10% 
chon  go  on  !#♦•« ;•  to  0  psfg. 


1.0  M  i  2%  Composition,  harm  sealed 

350.0  V  max  4  Tubular,  jxloi  load 

0.56  ,  0.225"  dlam. 

16  hours  at  8,000  psig. 

No  apparent  damage. 

All  components  indicated  a  chonga  greater  th  n  10%  with  subsequent  recovery  to  lass  than  10% 
change  on  return  te  0  psig. 
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A!len*Brodley 

CAM  1C300  FY 

Resistor 

SOAK  PERIOD) 

MECHANICAL) 

ELECTRICAL) 

pAlLUf?fcSi 


I  Kfl  ±  1* 
15.11  v  m<>, 
0.2?.  W 


M> ■  v1  Ilia*,  harm  aeolsd 
Tu&ulo',  sal  a!  !  sod 
<l.5A  *  0.225**  diem. 


None 

No  opps/ot?  domoqe. 

Eighteen  '.omponentt  Indicated  (sts  then  PR  chonq*. 

Two  components  Indlcstod  o  pormonent  chon  go  grootor  than  50%  at  fho  pressures  .hewn  on  'ho 
failure  r.iph  on  opposite  pogo. 


Allan*!  'odla> 
CAH  «S»  0:  rT 
*U  si  Star 


968  K*1  t  1% 
300.0  V  met 

1  W 


Metal  film,  ham  tooled 
Tubular,  otio!  load 
0.54  «  0.225*“  dlam 


SOAK  PERIOD)  Nona 

MECHANICAL)  VI tool  Inspection  altar  completion  of  tost  showed  a  cr  jjL  In  the  cotonic  cat*  ol  one  component . 
This  component  functioned  normally  throughout  the  :est. 

ELECTRICAL)  Eighteen  components  indicated  loss  then  10%  she  ige. 

FAILURES)  Two  components  Indicated  a  permanent  change  grafter  than  50%  at  tfc  t  protftvrus  shewn  on  the 
failure  graph  an  apposite  rev's. 


Aile->lfradtoy 
feAH  tOOOO  f V 
Resistor 
SOAK  PERiODi 
MECHANICAL! 

ELECTRICAL: 

FAILURES; 


I 

1  Kfl  t  <%  Mat  a’  film,  hro  toelod 

22.36  V  mu*  TuLw!«f,  eulot  lead 

0.5  W  0.83  *  0.312"  41am. 

Nona 

Vlsuol  l  .rptetion  following  completion  of  t»»t»  tf  owed  crocked  ■•ramie  coset  ol  ton  components. 

P've  of  the  Jamo9^d  cc-mponents  umoinad  functions!  throughout  tut  ontlr*  root. 

Fourtoon  cO<npon*ntc  inflicotud  less  than  10%  choi  a*. 

Fivo  components  indicated  o  permanent  riiongo  greater  then  50%  or  the  pressures  iho*rn  on  the 
to! litre  graph  on  eppscito  peg*. 


Allen*  Sr  odlay 

CAN  100001  FY 


10  Kfl  >.  1% 
70.  ’1  V  mo* 
05  V 


Motel  flint,  harm  sealed 
Tubular,  ulal  load 

5.M  «  0.312”  diom. 


SOAK  FCRIODt  Non* 

MltCHAMICALi  Visual  Mspectler.  following  completion  of  too'*  showed  crocked  ceramic  cocos  *1  ten  components. 
Thro*  of  h*  damaged  components  remained  functional  throughout  the  tntlrc  tost. 


CLICTRICAhi  Seven  tout,  vemponents  indicated  less  then  18*4  change. 

FAILURES'  Three  competent »  Indicated  e  permanent  change  greeter  thr  SO  >■  at  the  pressures  chew*  on  th« 
failure  grepli  >n  apposite  pcvfe. 


f 


Allrn»Br»d!*y 

CAH100001RY 

Raal*t«r 

SOAK  RilRIODt 

MHCHA^iCALi 

ELEC7RICAU 


Canting 
CT.JO 
RhIiHi 
joak  rswiui* 
VfCHAMICAl.i 


10  KO  ±  1% 

300  V  max 
1W 

Kona 

No  epparant  dw*  jgc. 

All  compananta  indicated  Ira*  than  (O'  honga> 


Aatai  film,  H«  •«  aaalad 
Tubular,  ox  lot  la*' I 
0.33  x  0.312**  dlo»i. 


209  fl  *  470  KQ 


f  xj**flt«e-*ol 


Kmi 

As*  aampar.awta  tsdrotad  lea*  than  10%  chary*. 


Cc  mins 

S  o  Not* 

$l'lcon*tir.Y*y  coot 

Nfc-45 

Tubule  ,  viol  load 

Roolotar 

KOTEi  Nino  different  valwoo  of  the  NA-6 3  fypo  reoiotor  »oro  euk'nlft'.t  for  toot.  Since  all  companontf  were  of  Ht» 
•omo  typo  th#  twor.ty  eomy.»n«*.»i  **#>t  tooted  or,  o  i«t.  7K  vttiwae  and  eubmitted  we  lifted  below. 


Vjluo 

Quantity 

Voluo 

Quantity 

ip.o  a 

25$  'fi 

2 

i#.7  *"} 

2 

49t  Kft 

2 

to.*  a 

2 

31.1  0 

3 

ioo.o  n 

2 

ipo.  ?  r.n 

3 

10  KO 

2 

MECHAMICALt  No  appt'ont  datMeyo. 

ELECTRICAi.s  All  component*  tie#  than  10%  change. 


Cornlfif  Saa  No  to 

KA-40 

Roolotar 


Sli  tw««ya>T  coat 
Tubular,  aalal  load 


NOTCi  NK  diffatant  value*  of  the  NA*4J  tya#  nutar  ware  oiAalttad  far  toot.  Since  all  toapwiMt  ware  af 

th*  tame  -*ya«  the  twenty  tooooowti  mk  »•  «  “•  TV;  r  sad  *u=ts- ;  ssbntttsd  sis  lisisd 


Value  Quantity  Valwa  Quantity 


10. 01)  I  IW  Kfl  1 

»?  o  j  irtua  a 

St.)  Q  )  12.9  Q  t 

100.0  U  1 


MCCKAHICALi  No  ottaaraot  damage 

2k fW TltlC ALt  Ail  towoooonto  Indicated  loo*  A«*  10%  cAnafe. 
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Cerninf  Sne  Meta  Metd  fll«v  rntci 

WA*?9  0,i  «  Tvltolw,  e«?e»  leed 

fttiltttf  ).?$  t  0.311*'  4ix« 

WOTEi  Th?*»  ^entfenent*  *»  ee«t»  if  tA«  *****  velvet  Meted  b«l««  were  twfceltted.  At*  **n«(iment%  were  •« 
cbm*  type  end  wet*  1  H*?*it*t  tested  cu  e  *#t  ef  twer  tv  one. 

•4.5  fl  1  KQ  ICO  KQ  I  Ail 

100.0  r.  10  K0  499  Kft 

MtCN^HICALi  Me  ees-avent  d«n«t«. 

ELECTRICAL!  Ait  co'i'MW'  Indicated  then  10%  i/.enf*. 


v  «**!**  See  Mete  Tie  arid*  flltn.  fleets  ceet 

OTX«S  0.2J  »  Teieler,  edei  teed 

Retie  ter  0.34  t  0.1V*  dw. 

tJOTlt  Ten  <ea>**o*nn  el  each  *1  4*e  Me  «*lv*e  Meted  hziuw  wee  ceAeiltted  for  teet.  All  a*n»e**#n'e  were  el 
tAe  cm*  tyfe  end  wetw  ‘ettetl  ee  e  eet  el  twenty, 

49.9  Q 
•OHO 

KSCttAitiCALt  Me  efferent  d.wef . 

CLIf  TRICALs  Alt  ceteceti.  t!*dl«c<-d  tee*  tAen  19%  *Ae»%*. 


klfKW 


wro.- count  ea 

CHART  HO.ltl 

TVfi *ft(vi9T3ft 

NC.  0^  SAMRLFJ  TfSTCD"  11 

Of *C*in?ION  •**'*» 

1.| 

Wi.; 

S*/ofiv* 

(o  Initial 
Volua 

r.o 

0.9 

0.5 

0.2 

» 

0.11 

R*ia'>v* 

to  In 'if< *i 


Prnttuf  (  ?0  1 


Mro.-  o*t.«  truer  aon  tea 

v  H»»r  nc.  1 1 a 

vrc  -ataicTOR 

no.  or  ruTio  io 

oejc^iPriowT’Jifft 

Uni't  10 


Ptsttur*  tlO*  ?•>!)) 


Soo  Not*  Metal  film,  epo»y  coot 

0.125  W  Tufculor,  oalel  lead 

0.52*  0.1i7M  dl«m. 

^OTKi  TSu**  component •  of  each  thu  tovon  •••ittonce  vole**  !l»t*d  bolow  were  tub^ltUd.  All  wot*  NA.55 
typo  Jtid  wot*  therefore  tested  a*  o  jf  twonty  on*. 

51  B  '.00  ft  10  KO  120  Kfi 

75  Q  150  fi  100  Kfi 

MECHANICAL)  Na  <**>por*nt  domoge 

PLECTRICALi  All  iewjtsri*!!!*  lets  than  1 01%  chanfi. 


Pole 

TaJI  fcj*S.H 

?  ‘Slttet 


5*  t  No'  i 
0.5  W 


Metal  film,  epoxy  coat 
Tubular,  0*1*1  load 

0.70  »  0.25**  dlo* 


HOTtfi  Twor.ty  c -impenentc  *(  mre*  d'Ho/ent  resi*ten.«  velvet  were  submitted.  Ail  were  T-2  MPS*H  typo  and 
wot*  therefor*  tested  )t  •  tot.  Th»  volt ‘a  o*»d  intlty  of  e»*'h  value  ot*  It  tied  bolow. 


Value  Quantity 

100  U  5 

250  Kfi  10 

1  Mfi  5 


MECHANICALt  No  apparent  damage. 

ELECTRICAL!  All  component*  indicated  Itn  than  10%  change. 


ftonere!  Instruments 

20  K  i  0.02% 

Wlrs  wound 

R10 

0.5  W 

Seslsd,  metal  cep 

ResSshst 

Tubular,  aslal  lead 

0.45  *  0.21”  diem. 

SOAK  PERIOD:  14  heuts  at  9,000  ps<g. 

MECHANICAL!  Visual  Inspection  alter  completion  of  test  showed  the  metel  <o«<  ef  twa  components  were 

detsmtt*  end  the  end  seel  *1  art  cemcsnent  creeks d  end  separated  item  the  ease.  All  damaged 
units  functioned  normally  through  fL«  entire  test  program. 

ELECTRICAL!  Nineteen  components  Indicated  less  than  10%  change.  One  component  Indicated  less  then 
SO  50%  and  greeter  than  10%  chcmge. 


General  Instruments 
R5 

Rssi  star 


5  Kfl  ±  0.05% 
0.5  W 


Wire  wound 
SooisJ,  mote!  cep 
Rill  bos,  petal  lei  lead 

0.30  *  m. 34"  diem. 


SOAK  FfRIODt 
MECHANICAL! 
ELECTRICAL! 
FAILURES! 


Id  ho'trs  at  9,000  pstg. 

Visual  inspection  after  completion  of  tost  showed  tho  top  of  pil  motel  tm>  wore  del »?•»•£ 
Four  cemnanan’s  .‘olis  rets  than  5%  end  two  varied  more  then  30%  end  lots  than  50%. 
Thlft.ten  components  Indlceted  o  ehange  greeter  then  50%, 


Uf 


©unite  4  fl  t  1%  Wire  <vatnd,  sllleftn  meld 

M4»!A  1,5  W  Tabular,  •■let  lead 

Realatur  0.404  ■  0, 123M  dlam. 

SOAK  PIRIODi  ban? 

MfSCHANICALt  Ha  appara n*  damage. 

ELEC7RIC4Li  *11  component  ■  indicated  .ace  than  10%  change. 


Ohraite  5  Q  t  5% 

ei»5  3  w 


Ra  a  later 

SOAK  PERIOD*  Nana 
MECHANICALS  Na  apparent  demage. 

iLEOTRICALs  All  t;?»mpenen»a  Indicated  lata  then  10%  change. 


Wire  winiim),  alllcan  maid 
Tabular,  enlel  lead 
0,1/S  a  0.34*'  diem. 
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Ohm  I  to  14  0  +  3% 

nun  iiw 

Rtiiito> 

SOAK  PfBIODt  Mon* 

MECHANICAL!  H»  apparent  4 *m bq« . 

ELECT MICALi  AM  campanante  Indicated  late  than  10%  change. 


Wire  navnd,  »e!d 

Tubular,  anial  lead 
1.312  *  0.421”  dim*. 


Ot.mlt*  2.9  XQ  i  3%  W!r*  wtund,  alllcan  mold 

M&1A  1  *  ToWIar,  eelnl  lead 

Ro.iittr  0.404  ■  0.1 2S”  dim. 

Kl/r.  1*1  BIO  Oi  Man* 

MECHANICAL*  M*  epp*.ent  damage. 

Ci.ec  rr’CALi  All  compensate  indicated  !*•*  than  10%  change. 
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Ohm  It* 

884-5 

R«il8*Of 

SOAK  PERIODi 
M|CHAH!CAL: 
ELECTRICAL) 
FAILURES* 


51.1  Kfi  i  1%  Wlr*  wmwi!  iIHcm  malj 

5  W  T»l:#l*r,  •<  »i  !**4 

0.875  a  0.34*’  4l*m. 

N«f« 

Nr/  op  par  ant  damage. 

Klnarsan  camponant*  Indicated  lata  than  10%  changa. 

Or**  c«»jp#«*nt  indie*  tad  a  changa  graattr  than  50%  with  aubaagwant  racavary  ta  laaa  than 
50%  a*  *ha  gras* wraa  ahawn  en  th#  foliar*  graph  an  lacing  gag*. 


OtsmJt* 

884*10 
RaaUtor 
SOAK  FIRIOOi 
MSCHANICALi 
ELECTRICAL* 


84.5  KQ  *  1% 
5  V 


IS..-'  Saar*  at  10.000  palg. 

Ns  ayparan*  <*«maga. 

Twanty  tampan****  Indlra.ad  laaa  than  1*1%  (hang*. 


Vita  w*ww4,  *1 1  laaa  mold 
7w**i*r,  axial  load 
1.312  a  0.425"  41am. 
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Ofemlta  S  fit  3% 

W5.SP  S  W 


R«ili*w 


soak  re^tooi 

MCCHANICAli 

ELECTRICAL! 


N*n« 

No  apparent  Aewspn. 

All  cnwpenantn  Indltatad  !«»■  than  10%  changa. 


Win  o»a«nA,  vhnitws  imM 
TmLwI*,  aslal  la  t>4 
0.179  a  0.2IE"  Hum. 


fifoaita 

993.10A 

Kt|ll!W 


3013% 

10V 


SOAK  PERIOD?  M«a 
MECHANICAL'  M»  apf  arawt  Aw  a  fa. 

ELECTRICAL!  All  ama^waw »*a  iMImN  U»i  riiaw  10%  afcawfa. 


Wra  mmM,  v?t<auva  r»*i<3 
TuLw'iii,  aai*l  ?<Mt4 
1.33  •  0.313"*  Elam. 


Oh<nl>*  5  a  t  5% 

m.i\  ;.5w 

R»ilr.«? 

SOAK  Pe*IC.-'(  Han* 

MECHANICAL?  No  apparent  damog*. 

iLCORXAL?  Ail  !rr:  rhsr.  !0*  chu.. 


Wlr*  wtvnt,  vitfaawt  maid 
Tubular,  aalal  bad 
0.404  *  0.1  ?5M  dlam. 


Ofi.nl?*  3.C  XQ  ±  5%  Wlr*  wound  vlrraau*  fwid 

WCU  1.5  W  Tubular,  *»lai  W 

%«»l*?nr  0.400  a  0,  IJS**  iliXu 

SOAK  PERIOD?  Nana 
MECHANICAL?  II;  apparar.t  domaj*. 

ELECTRICAL?  All  cawpananty  Induatsd  lats  than  10%  chanp*. 


54* 


C*»<Mte  20.0  Kfl  t  5% 

W5-5S  5W 

Resistor 

SOAK  Pf  RIQDi  U  hours  «t  10,000  psi* 

MECHANICAL/  No  eepereM  donofa. 

KLCCTNICALi  AM  component*  indicated  less  *h«v  tOU  ;Lo npe. 


Wire  wsvsd,  vitreous 

T^WIc#,  <  <t*l  lead 
0-375  >  0.210"  4tm> 


Oh  mi  te  20.0  Kfl  t  9%  Vise  wm<,  vitroov* 

•9S=!5A  5C»  Tubular,  oxM  lead 

Resit /or  I.2S  *  0.S12**  4)m *. 

SOAK  PIPIOOi  None 
ttICuANiCALi  He  apparent  da*sp*. 

ELICTRICAL;  Alt  eantpjinents  indicated  lass  dta*  1011  eh  snips. 


T*»*»  Instrument*  100  A  100  K»1  +  IK 

MM40  0.123  W 

MOTBi  T*n  of  *och  of  tho  »*»  resistance  values  shown 

SOAK  PERIQOi  3.3  h*«rs  at  10,000  pslg. 

MECHANICAL;  Mo  aj»(><ireiit  damage. 

ELECTRICAL!  All  components  Indicated  Iota  than  10%  chcnpe. 


Moral  film,  molded 
Tabula;,  ailol  load 
0.4  «  0.133'*  dlom 

submitted  and  touted  os  a  sot  of  toont?. 


(•*«:  Instruments  1.0  Q  Carbon  fl’m,  op*  ay  otic. 

CR  '.4  0..'.5  V  Tabular,  aaiai  load 

Resistor  0.373  a  0.10.1"  dtam. 

SOAK  PERIODt  15.5  hours  «t  10,  U0  prig. 

MECHAMICALi  No  apparent  demass. 

ELECTRICAL!  All  components  Indicated  lass  than  10%  thong*. 


Carbon  film,  epoxy  on  cop 
Tubular,  axial  load 
0.275  «  0,105"  Elam. 


Toxos  Instrument#  !" 

«  %  0.25  W 

Resistor 

SOAK  PERIOD*  15.5  hours  av  10,900  psig. 

MECHANICALS  No  cp,tof on*  donogo. 

ELECTRICALt  All  compansn  £  indi«ot«d  lot*  than  10%  (Sonjo. 


Manhole  5t  ERY  111  Icon,  HlWaoorf  lawtlao 

2MAS2  25  A  not  MM  tags,  nW  want 

Silicon  controlled  rottlllor  LfS  •  0.M'*  4l«k 

SOAK  l*ERtODi  Nan# 

mkCMANICALi  V:mi!  Inspection  altar  r.omplotLw  af  testl »(  sbawad  M««M  caaea  an  tferaa  eer*een«*«#. 

ELECTRICALt  T«m  components  Indicated  Jess  dm*  10%  cfcarsf  #,  On*  timpano nt  Inflected  ycutar  than  10% 
wl  l/*»  then  25%  thM|o. 

Two  cant  panants  failed  aba*#  t,0W  pilg. 


KAILURESi 


i«ir«WMKNra 
OKQCAl^TIOM  *  C‘M4«m 


P'H  . wr* 


u  t* 


General  Instruments 

f*ri.  indue*.  SCO  fiH 

Ad),  tuning  etc# 

F,  W.  Slcklat  Div. 

tec.  Induct.  900 

Ceramic  farm 

C524F726 

R.  F.  Tron»  forma, 

SOAK  PERIOOt  Nana 

MECHANICAL*  Ne  agperont  damage. 

rt  20  Me 

ELECTRICAL;  Tan  Indicated  leas  than  10%  chwg*. 

fen  campent'nts  indicated  n  cSoryj  greater  than  19F  end  less  th  in  50%. 


Mlerottan 

MM3*M 

Transformer 


Prl.  la^.  19,000 

Sac.  lav.  MO 

Fra*,,  raw.  ISA-1 0,000 


Cast  cp  tuy 
Flag  la  *yf* 

0.179  a  v.rit  a  0.5ir! 


SOAK  PERIOD*  Nan* 

MECHANICAL*  Ha  djmeg*. 

ELECTRICAL*  Fear  component*  Indicated  <•  change  ysrat »  than  13%  and  las*  than  5®ft» 

One  camptanaat  Indicated  a  <!‘*ange  greater  than  50%  with  aobaagocot  recovery  te  laat  \xm  90ft  at 
the  praaeuret  th&wn  an  fattor*  graph  an  of  pirtte  gaga. 
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cr*  t-*n  Pt’f.  Imp.  JO,  0®#;  O^m  (ran* 

MM7«PA  3«ic.  Imp.  1,200  ftrffckat  mutt* 

Ttmsforwm,  *vipvt  Ftwi  rc«p  200 - 1 0,000  0.9  a  0,3*2  a  0.437” 

SOAK  f»imOi>«  Km* 

MCCttAKICALi  N*  appor  wit  4*a>*f«. 

KlICTlMCALi  A!'  co>»p«n*nts  i»4l«a*94  l**t  K»»*»  101.  titiRf*. 


Moth**  lJri,  lie)*.  900  i»*«y 

VM  1AM  lm,  tap.  790  Wwf»lw  type 

Ti«i)ot*<i  Aiw  14V  i*r*»!  II  §.l  a  I.M2  m  4.437** 

SOAK  f  KllOC*  Hart 
MSCHAKiCALi  M»  appa** m  <ia|a,, 

*,(,4 CTCICali  0»*  fiap-wi*  te<M****4  •  Amm  90%  «A— 1»  with  *■»»■<*  atnw*  m>  p—«wvm»  tirnm* 

+'»  ftaph  •*  *h«>*"*  M|*. 

I'UlUIISi  fmn  fmp— «>n»  i  H— «»*  lUryi  frwHat  A**  IM> 


*•*■*.£ 


Mlsistt** 
V»  3M» 


Ssc.  tap,  t,2W 


T'WiltMmir,  in***- »t*f#  lA'X  :**•!  £ 

SOAK  ***100:  Ns*<* 

Mf£MAN5CAi.)  ?<*  'ppsrwnt  4«sis*fc. 

ELECTRICAL'  All  !*4U*ts4  !s»»  tbsr  tOX  eksngs. 


OpSfl  (r«>qs 

Bracks)  wsswi 

8,*ii  t  0.4fc?  k  «.4Sr* 


Rri.  Igv».  150.0CS 

v**  *  *r*  3*«.  w.  1}M0 

Trosfsimsr  MW  ls»*l  $ 

SOAK  PEMGDi  fW 
MECHANICAL)  Ns  sppwsnt  Assists. 

ILkCTRttALi  All  cswjrsssnts  In«lc*ts4  l**s  tk*n  I W,  thanks. 


Opsn  Irani* 

B-sckst  mswnt 

C.S13  r  0.4*0  x  3.417" 


>c  oj 

I 


Mi««»fa«  Pri.  |*v  1,300  Q 

*M33.F  iae,  Imp.  60ft  Q 

Ttawalarmat,  output  MW  !•«•)  SO 

58  AK  PfJSIOdi  Mi  n* 

MECHANICAL:  N*  «ap«vant  4ar: 

ELECTRICAL:  AH  campaaantr  in«Heet*4  a  «4>orga  p»c*t*t  than  W%  mi  Ian*  than  30%. 


Opa«  lr«m 
Srackai  mt«nt 
0.J  J  a  0.444  a  0.J4" 


UnlM  Trwifanm 

CM-727 

TtwifMMr 


Prl.  imp.  500 
Sac.  Imp.  50 
MW  lavd  30 


Epaxy  Imprag 
Praa  flaWlft| 

0.M  a  0.3  a  O.Kt” 


SOAK  PERIOD;  Wcaa 
MECHANICAL,:  N»  opparan*  lieataga, 

ELECTRICAL:  P.wrtaaa  saa«pt»**«*»  (niicatai  laps  rtiaa  10%  chaajs..  Plva  aampaaaata  >adita*»4 
am  iKik  10%  r,4  Am  90%  cWcnpa. 


6H.724 

Tran  a  farmer 


Prl.  Imp,  SOOn 
Sac.  Imp.  SO  1? 
MW  lava)  SO 


SOAK  PERIOD* 

MECHANIC''*.' 

LLSCTRICALi 


44  hour  a  at  10,000  palp. 

M»  apparent  damage. 

All  cempenente  indlcr*od  lasa  than  10%  change. 


Waa  Ragtag. 

Pit--*  (leading,  metal  aaaa 
0-  «  «  0,5  a  0,W4‘* 


United  trenafermer 
GW.72* 

Tranalarmar 


tA.  lav.  300/125  i)CT 
Sac  Imp.  19S/&.SQ  CT 
m  lava)  1  W  at  700  c»» 


SOAK  PERIOD.  Hana 
MECHANICAL)  Ida  apparent  rlet-op— 

ELECTRICAL*  Slafeen  ccmpenenti  Indicated  laaa  than  10%  change. 

Pour  cempenente  Indicated  *  change  greater  than  10%  and  laaa  than  SOIL 


Epeay  Impreg. 

Era#  Heading,  mate!  aaaa 
1.4  «  0.9S  a  0.210” 
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United  ttaatfan mat 
OH.72I 


secern  n  ct 
150/37,5  ACT 


TtmtUmar 
SOAK  MXtOD. 
MICHAN'CALi 

ELECTRICAL* 


MW  !***(  '  W  at  200  cpc 

Hm* 

K#  apt  arum  t  4am  *$ a. 

Kln*t*«<i  **wf*ncaMff  l5«'lcn**4  then  10%  change. 

On*  e«mpjaen ♦  fn4>«;*t*4  a  sfc«n •*  jr**te?  thou  10%  m>S  !*>*•  *h*f»  50%. 


V«rnl»h  !n*r«). 

ftaa  fU-'d  nj,  matj*  tata 

0.91 .  !.**  «  <utr* 


Utlfwl  TiWlhpMf 

&O-T20 

Tmiftmif 


110/100  iiCT 

Jl.2/4  n  CT 
MW  i***i  see 


Epoxy  n*ai** 
McWl  *1*4 
0.4  *  0.31"  4I«m. 


SOAK  WlKIOOi  Men* 

MECHANICAL  i  M«  *pp  *«•**<  4ama$a. 

SLECTRICALi  fawMm  wm^hmU  t*a4  l«»*  Mmm  IO%«Wif*.  T *•  *«■*»*«*♦*  IkAimm 
•  f>‘-.n*f*  | tatta*  Mm*  10%  «»4  l«n«  Am  NS> 


1*7 


oo/io©  Oct 

12/40  0  *llt 
W  500 


lrm*f —net 

5H.T44 


Tmaftraw 

SOAK  FIKIOOi  Ne»« 

MCCMAMICACt  Nr.  a^Mii  dt^i. 


fl.SCVSiCALii  eesseen—v*  !ml«eted  !«*n  tA—  !0%  uS«ng«. 

Oimi  c*of«wit  e  «A  »9#  §f*tte»  fA—  ««i-  !«*»*  thw  SO^. 


limy  imIW 

Metol  cled 

0,4?  «  0,1!2~  iU*u 


United  transfer  00/100  0  CT 

IO*14F  0  *11? 

Tt—af— f 


SOAK  FCRIiOBi 
AfCHAMICAlt 
CkCCTKICALi 


Men# 

*4*  *ee*ent  0«r»o£9. 

All  4S«»»— eta  ledlttved  9  •&*•§•  ft— tet  Nmn  IW  mmJ  l<««  Km*  90K* 


Melded  —It 
Vacate*  I— ttf. 
0,75  .  1,0  «  0.710** 


i 

i 


lAt 


k 


CMApT  NO.  14  J4. 

no.  or  samples  rrsTto 


•  ■r '»4MI|  4i  *»OVI! 


} 


j  8anaral  InstnmtaMa  ,  5  pA  Garmaniym,  7MP 

I  W  JH  *Vchb  45  V  «.i.r 

Translator  0.25  *  0.34*'  4t<m 


I 

I 

I 


SOAK  »>CRIODt  Kana 

I  ttCCHAMICALi  THi  m* rvol  cot*?*  at  alt  campanantc  war*  4a!.»r!»*4, 

St.ffCTrtICALi  A!!  tjHqpa^ant*  . -tr-ittj  with  a  chanfa  at  toot*  than  20^  an4  last  'nan  $0$  through  sc0&0  (talg. 

On*  mwfmom*  e**>t*'>*4  thraafh  ’1,000  p»l§.  AH  jompioc  ia*!a4  •!>»««  2,000  ^attars 

■  In  atilt  e*  '•  mt*  rata*tr*ah<«, 


1 


17! 


Gec>ec»l  Instruments  ft^  Q.fiS  jiA 

Silicon,  HPH 

an  ?h 

»VcW  JSV 

Plar.,^",  eaitovlel 

Tram!**#* 

TO  cose 

0.20  *  0.21”  d>«n 

*OAK  PStlODs 

Mane 

MiSCMANJCAt; 

The  raetol  cates  of  off  components  were  deforced. 

iLSCTRICAL. 

AN  component*  functioned  normally  through  4,000  P*<a<.  eleven  operated  through  S.OC'O  psig, 
eight  through  6,000  png  end  two  through  7,000  psig.  At)  components  fatted  above  7,000  psig. 
Failure  in  ouch  see*  was  cotes trophit. 

/ 


Vi  .V 


,|WE&w 


■» 


\  f 


.4 


x. 


•«  *• 


Motorola 
2N  134 
Tronalator 


Silicon,  NPM 
Epitaxial  mcto 


SOAK  PERIOD: 
MECHANICAL: 
ELECTRICAL: 


•eLo  6  llA 
8Vebo  40  V 


Nona 

All  motel  tote*  woro  d«form*d. 

AH  component*  operated  with  loot  then  i0%  chon  go  through  4,000  pofg,  thirteen  operated 
through  5,000  ptlg  and  eix  ope»oted  wit'.  let*  then  25%  charge  through  6,000  p*ig.  AH 
Uilluro*  woro  eatnetrophic. 


Motors)  o 

&  2218 
Transistor 

SOAR  t'ERJOP: 
MECHANICAL: 
ELECTRICAL: 


•cbo  -  01 
»Vebo,A0V 


Silicon,  NRM 
Ar>nu!ui  «p!tjxlal 


Nano 

Alt  i.'ntal  csss*  ware  dt  formed. 

All  components  operated  with  last  than  10%  change  through  2,000  pstg  anil  ntna  with  lass 
than  10%  change  through  3, <100  psig.  All  failures  ware  cotastrophi'. 


SylwiMtle  *,»  ~  ^  *  NM  S:llc«it 

2W  ?5$»  Veb&  -  25  V  Epltaalal  planar 

Trend  Iter  Dlffoaed,  petdvatod 

0.205  h  C.2"'  diem. 

SC  AIK  PERIOD:  None 

MECHANICAL:  Ali  metal  ease*  '••fa  deformed. 

ELECTRICAL:  Ali  eempanantt  functioned  normally  through  2000  pdf*  Tere  component*  felted 
completely  above  2000  pslg  end  the  remaining  eighteen  Indicated  Incipient 
failure.  All  cem'^anant*  Idled  above  3000  pelg. 


Si  1 1  cm,  N!*H 
Planar  apitoxin! 
Ep#s» y  oneaf 

SOAK  PERIOD:  M»n» 

MECHANICAL:  All  Mtel  enite  wot* 

ELECTRICAL:  Six  fwn«ti***4  *a»lsfa*toflly  thravpl.  tn«  omlra  t*tt  program. 

Tot  campananto  t«!l#4  *Uov k  7,1)00  paig. 


Sylvenlc  l(^#  *  I  uA 

W  4131  »Vebo  20  V 

Transistor 


Sylvan!,) 

SYL4342 

Transistor 


*«bo  "  5 

*  15  v 


Silken,  spltesld  plane? 
Diffused,  passivated 
Kover  tap  mounting 

a « *  0.02  *  o.ocr* 

SOAK  PERIODt  Id  huvrs  at  10,000  pslg. 

Dan  fa  me  »*;.«niely  amall  tlze  ef  ft  •  «>:*pi»rieri?e,  functl  .tsl  eperstien  was  im^e>ic!bl*  Purina  test.  7hn 
labors’, ary  facilities  available  5»ete  tilse  •  rnidtred  i«ad*cuete  fas  evaluation  M  lowing  taat.  The  componsnta 
w«>a  therefore  subjected  ta  tire  enftfs  test  pt»gr«r»  ana  subsea ua, tt'.y  returned  t#  4a  vender  fat  operational 
check.  The  fallowing  Information  wrs  f%..alv»S  (raw  lylvonie. 

Ail  unit*  ware  acemined  microscopically.  •*  wet  (aunf  that  4»a  a!!««tftuw  ns  tall  I  set  Inn  af 
all  units  displayed  a  b!*ck  corrosion,  which  mads  electrical  cancel  ta  saa.a  »f  the  unit# 

Impecsib’s.  Ha  waver,  electrical  contact  was  successfully  m^da  ta  the  lerg*  mejcrlty  af 
the  units  witfceef  remove!  af  the  c  error  I  an.  The  fallawlnf  alec  leal  ckerecteristles  ware 
Measured  by  preNnft 


Min. 

Mad. 

Mas. 

l«nits 

RV«U 

av«b. 

§ 

10  uA 

190  (iA 

25 

27.3 

volts 

# 

2« 

28 

» 

volts 

•*aha 

•v.b. 

t 

f 

10  uA 

100 uA 

0.5  V.  10  «A 

3.0 

5.1 

5.1 

5.1 

5.3 

7.5 

volts 

volts 

hpE 

t 

31 

d3 

•3 

Thus,  It  appears  from  praba  readings  that  all  units  ats  goad  aluctrlcally.  Although  the 
corrosion  ait  the  (natal I . cation  does  not  appear  ta  affect  the  de  rises’  electrical  choree- 
teristl's.  It  could  causa  prablaias  In  making  cantacis  ta  athar  components.  This 
corrosion  pro  Haw  can  probably  be  avarcawa,  however,  If,  aftei  wire  leads  are  banded 
ta  the  contact  areas,  a  protective  casting  such  as  glass  «r  apa.ty  is  applied  tj  the  ur>lt*. 


Taae*  Instruments 
2ti  743 
Translator 


HPK  epitaxial 
Diffused  mata  silicon 


SOAK  PERICDt  Nan* 

*»!*CHaN!£aL:  AH  natal  cocas  ware  deformad. 


ELECTRICAL--  Aftor  completion  of  tost  it  was  noted  that  instrumontotion  problems  had  given  Invalid  readings 
an  all  oxen;  t  art*  fronslctor.  That  comyonant  operated  through  3,000  pslg,  foiling  between 
’i.OOO  and  4,000  p  t’g. 


r*A-ve  Instrument* 

JM  2M1 

transistor 
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